Autodesk Inventor 2018 
Basics Tutorial 


Tutorial Books 





Copyright © 2017 Kishore 


This book may not be duplicated in any way without the express written consent of the publisher, except in the 
form of brief excerpts or quotations for the purpose of review. The information contained herein is for the personal 
use of the reader and may not be incorporated in any commercial programs, other books, database, or any kind of 
software without written consent of the publisher. Making copies of this book or any portion for purpose other 
than your own is a violation of copyright laws. 


Limit of Liability/Disclaimer of Warranty: 

The author and publisher make no representations or warranties with respect to the accuracy or completeness of 
the contents of this work and specifically disclaim all warranties, including without limitation warranties of fitness 
for a particular purpose. The advice and strategies contained herein may not be suitable for every situation. Neither 
the publisher nor the author shall be liable for damages arising here from. 


Trademarks: 
All brand names and product names used in this book are trademarks, registered trademarks, or trade names of 


their respective holders. The author and publisher is not associated with any product or vendor mentioned in this 
book. 


ii 


Download Resource Files from: 


wuww.tutorialbook.info 


iii 


Contents 


SCOPE OL SDO os saecu Ted pter tup a a een DEED E P Mu xi 
Chapter 1: Getting Started with Autodesk Inventor 2018................................ eere 1 
orario CO MCS VEN Oc ate e eitis Ru cas Deda ap tela M t LESEN P cup E EDU LEE: 2 
[DSerIntérfaee custos ate testo s Ut NP iD D LIS opi epa e Np UO De iU cedo. 3 
ISIDDOPL tussi Dei nsouiatemaabancoussdtasuaeatadesapsooaaenesbeaaensoddaraste Sacauussoserieuabeameatesdeaunisheianusssawtenisbestonse Meas utedmuaiiace’ 3 
Fl VIGBUC oido atienden ical iO Ute tunm Ma Eten obtu itUmi rd ten D 
(OuicE Access TOOÍDOE ien n A DIDI M Rc DELI R M Pepe dcl A D DN DI OS S Pe usd oDiU ME 6 
DOS WON arse ae se Mu IU c M Ub I CUL Ed 6 
Drabttis- Dat oeste te usse exusta DI Mem Du Lees tu un Ec M 7 
Navigator Dal siipra e e E A A I 7 
VIEW SUDO E ER A N A N vend 7 
Shortcut enusand Marke MOemUSe tiere tert qus e E A as, 7 
MANO aa E E E 8 
d saveirere]lercvucet p ————— —— ——————— —— ———— 9 
Customizing the Ribbon, Shortcut Keys, and Marking Menus .................... eee 9 
Color SeN E S ana S 10 
Chapter 2: Part: Modeling Basics oae Dp i avido atia a 12 
UROL Donienen toit teint N Canes duct esesamescsacanhesacentute? 12 
Credne a New BOISE opo ett tetas tento R O E D oco Deu a heu ae utu en Ud ide 12 
SEAELEO HN GWPDOREBIO os isis teo datei ot aea Pe (onatccte te tst E 12 
DLartne d. oKetelbosecondo edel A MI M DUM ELM DD eS IE 12 
Padas DIMERS ON beregna E OC LO LOL 12 
Create the Dase T edtüte ns br ded pato EO idis M ON edd M end rM poate moma A tes 13 
AAddinesdi Bxbttüded: Peatiffe dep E EE E Tope beato Gr qudd adt 16 
Addins another Extruded Teatre nanei uai n DRe ato derit Fasabsat occu E 18 
Savine Me Tartara ED 19 
TUONA Z e E E E A E eine E E S 19 
Starine a New Latt. Ple esi ied obti ito do E R mou i ER: 20 
KC ERRE REVON PrO NC T Mo tpe Reis DEO E 20 


Creamme the Isevelved. FeaEUTG a ea ede tnt otn EE E ta ulterius ra hada 21 


Contents 


Creabne The C UL Tedtufe aoo eade e T 22 
CTE AUIS AIOE MSE ut Teabul te etos ooi eats rope Pep U UU ett updopim bel pue quU ane ue Uee eb uad 23 
PLS TNC ee m 25 
equino Jhe POEbuceni E E vetu c Dea E PH edad BU DHT o RUDE 25 
AAO TVD ss ara eh dasa il ale deen uen oir et ooo eae d dap trs ette du Lame 25 
mtartine’a: Newalart File Mer" aadualubcheeiede 25 
Credne mec yindicalFeatdi Gessie a E e A aude vaca em ceti 25 
CTS AUTS CUE LOA UU os ood p go e vent tet uia decuit uses M VD eot dat 26 
SMU EUS Me ea MM MF CD TS 26 
MU OUVOUA sti. sicasacesees shcontts septate deed upaioen sins staat bundsctste ntes ubt dio coiridia deuote Asa Dcoaicbtiatat id dea Ser DU LIUM OSEE 27 
Dba bk Ethel Tea CUES ciasne a rA E a R 27 
PD Py MS DFU sah A T E 27 
Savine DET aT 2o oa titres i bati D ardet tce laste hio aoc pul tco tO te tv tus SEU, 28 
Morus eH isole ATi T —————————————— 29 
TALON Te eem teeta nastics tlds ae eva anaes ate naa T T A AA 29 
TWO OVA WE RO AC Meta cc teases T SEES ae theese tec Ben eames Avene aaa aids 30 
bottom-Up Approaclhszaniepuis a e tcrue cio e iuc uM eMe iuo Dd M: 30 
Startine d New JAssembb EI. ide e a a A E 30 
Inserine the Ddse COTIDODGE s: coodotipe itti ota Reid ttulie tuii ndi eue ded cenis 30 
Acddine the second eompoLDeLL dese oio bebe Ob aa ee Lom Ue De uico tre ND al tv ates RISE 30 
Pool alain bora nec Iunii se pac HMM M T SENI TEEN 31 
Addin the Trd ompotietib sie toota luto Mao Mela A E E R 35 
Checking ne Tnteri eren Eapana R E R 37 
DAW IS LNG PASSCINIDNY eiia E tadashi bitis tubae 38 
Starting tbe Main assembly iecit bat Ine abad Uc asas tte utm op EU Eus Ran A SEU 38 
Addins Disc totic Assen Dy exasdencnteiatu ite oro ii asa ite ute tibut Lisabute sconto toutes Las M oae tue tuL a R6: 38 
Place theoubD-assemblyc ouis EE EU EE ELE UE. 38 

Ji ceno C OBSS coegeecesi farne dese tsi Das dot istum sr vrepfiar eU doom Desc Par a Ee det eU: 38 
Placing the second instance of the Sub-assembly ... 22): 1 rata E ré E tut toad Soto b delis 40 
DAVIN NEAS SONB isa E A E T Shei neared EE 40 
Titorial s baat n A A T E OOA O 40 


Contents 


Starting a New Presentdlon. PHe «o dE D RI da N VUE 40 
Creatine a tory pOr d AMMA O seii eE E E au pecu csiaudans i dans cute ued ena EE 41 
PIMA UNS AS EX LOS ION cs sori tina e ote ped ipte tit ioa addet eae E E OR RE 44 
Taking hennapshot ol Me Explosion a a a A T stcaseanite: 44 
Chapter4: Creatine Draw ite sscivcssisscsvanrsvviosisnnssanabvensscicn testantpevtastacsvonsunsuudeutdeteneseanasbavasorsendeuateseviaes 47 
bite m ——Á— —— ————— ————— shes 47 
Slants d. New Drain EHG oonanttetoduipdei ot pud REI tnte testor Fdo at so pa Seq E d ee dup MISES: 47 
Bditing the Draw inie SIGE acieiasaussctteeaes soa phedaaessiaissteaacuasaeutbeutas cosa A R N 48 
Generaune tine: Dase NV EW eonia a A E E 49 
Generaune the Secret. VIBW opp ei tq o cendo derat EP Md UO aiu ce MM mou Es 50 
duscinisisAdosEBI circo AT oT TT 51 
Creatine Centernmarks and CenteriNnes areri iinan A EAA de e tede br bci 92 
Remieving PiImMmensioN Sisirin DH C ——————— ———— n 52 
Addine adeitiornaldrmmnetisIODS: uoo asco dla e e S 54 
Populaune tlie Te BloeK. ug ER EA E E R O aes 54 
S e AIE a O E A AS ETO rene 55 
MONON 2n A A Pa pa um citata lt (6 opa MED UN DUM OS: 55 
Create Neu hee POPE ie iciali ote agii ui be Eie obivit E SED elis uhebaioetotasoeepboetunsdokeuauicdeduianat: 9 
Creatne a Custom Templates cuatotooap id tas tale lud teute a a ues s sel cae teta i 58 
Starting a Drawing using the Custom tem plate siscscansssaeussinavacusiousssutuateiesiusaenecaatiewsdiadacediontsanauscueiees 59 
Adduie Deos ON narin aan E MM N E E a a 59 
Tutorial roinne E T E E 60 
Creanmne a New-Draswine Pleno icon ordi pam bio oit QE ehm ES E 60 
Generdine- base VIOWsstdequiisteseouio seiten ol eue eate url élu tese cuddes Giai spi qu Mes tesa aedes el eut otv qu Ses tecbatisidepi olus 60 
Genera tine tie Exploded! N16 W «noteacotetita siet o aderisce ute tedtut Eisdbatenontelet uie La RUE dua Sete tutae dd 61 
Configurme the Parts Bst Set Ime ura A A IMS RUE EUM 61 
Creanne the Darts ISP uude dus ata ia dba Ins D OE Lupi tbecc naue ac AE Rte pad IAS 62 
CPC ALIS DallOOEIB i n E E oai QUE dL RM peor ere Dreis M 62 
Se MS Gi Tea i  eutidcote E E S D eade Ege dastod 62 
Chapter 5: Additional Modelimmsg To00]8.5. trente orare robin te einen EI es aUe SA tne exp Udo eR edes 63 
Tutorial bernegara tenia pietra ve Qut Soci cabane eR M eaa reto iquni etta o suiduni eiue 63 


vi 


Contents 


Creabne the First teati essesi a a toa See ted ERR UD PRA ERU RTL 63 
PUGS TIS DEC OIC Te DUE ecu ese eek scat oboe et es tna Pacis ou cst ead tup AE otro ema Ad UE Dep eec Pecan 66 
Creatine a: COunter Dore TIONG oe ett dae cive tlo paved un ove ME iet vm atq deste aso d aua 66 
Creone a Pead edO lE srai atu petto p EOM LAC te BULL Coated oie tito asmt 67 
Creamme a Circular Patterti sesion bodie tee cna deca beer teeth dace a eee br bald 68 
ring Gacicc———————UE 69 
Tutor 2 esee E E alu psi ctdiedeco etd oto: 69 
Creatine The ESET SALUT ies extent go e utt gia decuit dh vs tv ecc Me VD t pt OE 70 
CTS AUIS SECU TS AMI castigo T E cU utto Meta nes uem ar Pipes Ue A 71 
Creatine tbe "Thur fe atute sus uoo ott ua isis Uu cin tse Oa Hood cote lotte d p bu NE: 71 
Creatine d C dE Ped Te Loscoieiostiebistbpeba tovt olet outbebeu uui sbubRU Red ipu a A A 73 
Crealmnedhe Iib Pealblle uude et bu Etat Cete uto Mafia adu rettulit 74 
Tutorial enasi E N em E E E 75 
Creina De Coena a N E T I UM MEE 75 
Tütona A san E e e OLIM E II NEUE eL MEME 77 
Creare tbe Est Sectore dfc Rats ceseastoosrrssotrancustestseusutusstcsilsntemnedsagsaacetestasdsates a R 77 
CredbimedXhe second Seen; igneo ob Ett fate Dea datu earl cr uetetufe Mcr. 80 
Creatme Tbe Loft feablres iii soie ioco E T O 81 
Creaüne Tbe EXITUGGOHIOA E UTB un dadeco ntt ie E E dm te ead etec sie p Lati eda eto tca Ed 82 
Credume The-Emboss TedLute oux o E RON MER EE M E 82 
Ny rrorme the: ErboSs feabulfe o ieu Cad cu oda oe tacito ali dd E et md UE 83 
(Create EIIGES conscio d eia rs E Rios rend Sosa bio oai DUE d LU RM Ere s teeta ieee 84 
shelhne the Model 5: a T T A E 85 
Adda TNrEad Soio E 85 
Tutorial Dece ronnec ia O A ate sap oir wuben us tau epatelina sung taweapasauneandsataaseutusnenden 88 
Creanne oq D SKeIe D odas uitae dd cuta a cad bu E E E ns aged ean eee Maca 88 
Creatine the Sweep Teatitte 5: peto atate oo o btts E Rog ste ui et ade 93 
Creatine Ane Alone CUE pIeT nne E T Doreen Eod 95 
Echtanp the Treetorm 5Bape: un lesum etate omes AE ETENE TEE bitten? 97 
Create anoMer E reclorni DOX oriin EA O A A d gU pM Ded 98 
TUO aN aa E E A E E 99 


vii 


Contents 


DLart a mew part less ses nga hh emu uM RUNE IE LE cacao 99 
Creatine the second Tedbufe oe e eoa audes E E E atte fup D M e dtu UUE 100 
Adding Thread Srecan iat sc asc nat cat eles aula ES E EI E aa 101 
CSSA LIVE Te ANUS EE 102 
UOT 7 clasts eben adits dara hend deba du Rena ton tendon eb n dehors tetendit oda dd 104 
Create the Erst Fedtufelausi despegue E e Eo UD Hebel Hiioitte bu bU Histo Lopubetis bola otl ieee 105 
Creatine the EXIEUOed SUTIdCO cos onadoto tob ond ate melee uas md otii s at uin md cese aci Su eria ed 107 
Replacing the top face of the model with the surface ...................... eene 107 
Creatine o Tice Ne coated dde ue deUpde Peu MER lesa deu T, 108 
Creanmme à Vanable Radius Dllebiousstei A E 108 
Peline NE Mode kansiin e r a A a 110 
crednine the Doss T eat eSa a E taf Ca Noob Nerea 110 
Creatine the Lip Tee ite cniin a a E E E R A R A eda 112 
Credne EVs a a E E E E A OEE 113 
Creatine Ruled Sutface somos eU IE MM LL Tapia scaenaapscaaas. 114 
Tutotial} (The. Distance from. Pace opHOR ) ther teen ee a etre eae e hee peas 115 
Tutorial 9 (Te Extent 5bárt OpHOob) uitae fibui cett Ictus 116 
Tutor VOU arias Cheat er) coh ro idet teat N 117 
Chapter6: 5heet Metal Modelme noh EE petet re td p basa 119 
Tutora Tanesin Das cod an E A Mu beso t iba t Usvo li eus pU UI eco bad quel eden bad I Dad 119 
otarune 3 Nen 5heeb metal E16 uoto oe nts creates sas cede tae iie oe tuat TE R 119 
oettümie the Parameters of the Sheet. Metal DaEL xu og e p SU HO uoteb testate t C aise eames 119 
Creatine, Ce ase FSi ie rouetutetepre E T E E iade ae: 120 
Creatine tie flans B ose dela Nadu QU tf Ca Nei b UL Loser Rebate 121 
Creating the Contour PIaTIe 635a aetates eat oi troppi uva De aU E Da cues dei utn Ed 121 
Creatine MECOM SOL ostiis to pter uas uisa esdbate Go beet de tU afe te D a m ti dtes encf: 123 
Credinea5heet Metab Püncbi TEeature «E ERE D MGE MU CU. 123 
Crea tin Say PUG CC Ca CU TT ———————————————————————(€— 126 
Creatine tlie eetanp ular Patient ore RSr abris Dui patum betinbdssatkdaut senate tacts: 127 
Creone Me Pend T eaU erinnere slip A E 129 
JApplyitie a COPDe E TOUN deers E E seedeeateaseeeals 130 


viii 


Contents 


Creatine Countersimk DOl6s. a dre A T DUE a E DE 131 
Creatine PACT Lea CUT CS caecis ot ed uat estdet tdg uve Nase uet ra cue ties baa capt eases tunnel tesa 132 
Nhtrrorme: the. Features. uoce A ES ecu e UD E eM DUIg RR de 132 
Crede the EISE OL FI oon a A otn oso ut utes ioc E Ed 133 
Creanne 2D'Drawinp orthe shbeelrnmietab partt deed a need dete pedi bet robe fete 134 
Chapter 7: Top-Down Assembly and Joints ............................... eee eee eee eee sees eee ee esee tn eet enaaetnas 137 
Miro eM ETE 137 
Creabne a New Assembly bMeaud segs ARP NRI IE MUR NUN aM EU NUMEN DU EID ea E TE DUE 137 
Crealne a componenti the ASSembbysusueiis us cea t uec toe ble uncut inta etatucueu do nedol cute ee o condut 137 
Creatme the Second.Componentoft the Assembly 252: :) cote t e AE 140 
Creatine the thine Component or tlie ASSeImDI Va csset d ove tet do Sade oos bo OE 141 
ixddine bolt Connecloris-to'the 8556 mbl a dehet eec tia er hee pe brad aene ele eost b dud bn 142 
Applyine the constraimt to thé cOmmipODenlts «3. o e E avt og teo EAM AS spe PvR DU. 144 
Using the Searcy 100L inthe Bowser Window ssa simale ue Oh tet ab sec iate oe Rp cepa eta Soest estie 145 
Editing. Values in the DOWSer WIDGOW? etis urge a R E E R 146 
Changing the Display Preferences of the Bowser window ................... seen 147 
sme" the Measure 1001.9 tesis E a larem Mood reU fuod te 147 
Taror 2 e TD ——— ———Á—Á—— ————————— — m 149 
Creatine the SBder | OM odios secolo spiele uei oma etse dio tacitus domi ed ecs tated laste 150 
Creating the ROtati@ mal [OI ecu setate E R ua Ide a IRE RU Da cU dei utt E Ee 152 
Credne tHe Rod JO a E DIU AM UM MM DU Dui Me EI LUE: 152 
icddano more assembly JOItsais tesis kae ote Haro e tudisidortalu e tpi Me Lo tcdevi cda (Uode ca dor re Loin rode 153 
[rive AES OI S ostensa take tse echar E E A E E ENEE 155 
Creaune T'oSttiOPiSus oett totem fu e Eton Bes rutaetu testet tb ptu Drteratetufussec udi. 155 
Credne SD PD Enana si ar sias etos b tee bM isa ba cus Ene cse MI aru Ba Coq qad e tenete UpdS 156 
Chapter 8: Dimensions and Annotations .................... eee eee seit esee ee eene esten eset ena eset ena eset ena eset eaae seas 159 
AON TANT esac ss see tistics tints ————ÓÓÁ—— Ho 159 
Creatine Cemterlines and: Centered: Patterns carriera Ubro be tay ouster ts a E E R 160 
Ponting the Platch ater atesieiarssasche decatattiacatatadaraniatecsuueigtaincesacpsabsediadesanascuasis tacadnsasobatucelenuanaseraneeatasatease 161 
PRD y WN SIS 1 ONS ER TRIER ES 162 
Placing the Feature; CODO PERTH oin due bdo Hn E edu fut Ab: 167 


ix 


Contents 


Plaeme thie ;urtace Texture Symbols p EP Seba END IURE D rM d ED e I MAR Dv 168 
Modityime the- Titte Block InforrnatiODi iiu ote raa E dus au e done onbu tet ud cutie nds 169 
Chapter 9: Model Based Dimenstontfg... teorico ib trc eb bicis Se 170 
Geometrie Dimmensiopnms ancd-ToletariclfiB x areesese iore deterret pad epp aee eb pedet aus RR 170 
Tutorial I aries ica bara esas sda saan ae raum esf tb SEU GEM muU aL dm M Nonam ibm ata metuis 171 
mddine Tolerances tothe ModeldimensioNSaerriaron eana e E a tuens 172 
Extracine the Model dincisioN Ssss sriain a ec dido D ee oU tutes iacu flute 173 
Addu Tolerance Pestre oou Er D b rd bam MEM IU re DM M e MAU Iv 174 


INTRODUCTION 


Autodesk Inventor as a topic of learning is vast, and having a wide scope. It is package of many modules delivering 
a great value to enterprises. It offers a set of tools, which are easy-to-use to design, document and simulate 3D 
models. Using this software, you can speed up the design process and reduce the product development costs. 


This book provides a step-by-step approach for users to learn Autodesk Inventor. It is aimed for those with no 
previous experience with Inventor. However, users of previous versions of Inventor may also find this book useful 
for them to learn the new enhancements. The user will be guided from starting an Autodesk Inventor 2018 session 


to creating parts, assemblies, and drawings. Each chapter has components explained with the help of real world 
models. 


Scope of this book 


This book is written for students and engineers who are interested to learn Autodesk Inventor 2018 for designing 
mechanical components and assemblies, and then create drawings. 


This book provides a step-by-step approach for learning Autodesk Inventor 2018. The topics include Getting Started 


with Autodesk Inventor 2018, Basic Part Modeling, Creating Assemblies, Creating Drawings, Additional Modeling 
Tools, Sheet Metal Modeling, Assembly Tools, Dimensions and Annotations, and Model Based Dimensioning. 


Chapter 1 introduces Autodesk Inventor. The user interface and terminology are discussed in this chapter. 
Chapter 2 takes you through the creation of your first Inventor model. You create simple parts. 


Chapter 3 teaches you to create assemblies. It explains the Top-down and Bottom-up approaches for designing an 
assembly. You create an assembly using the Bottom-up approach. 


Chapter 4 teaches you to create drawings of the models created in the earlier chapters. You will also learn to place 
exploded views, and part list of an assembly. 


Chapter 5: In this chapter, you will learn additional modeling tools to create complex models. 


Chapter 6 introduces you to Sheet Metal modeling. You will create a sheet metal part using the tools available in 
the Sheet Metal environment. 


Chapter 7 teaches you create Top-down assemblies. It also introduces you create mechanisms by applying joints 
between the parts. 


Chapter 8: teaches you to apply dimensions and annotations to a 2D drawing. 


Contents 


Chapter 9: teaches you to add 3D annotations and tolerances to a 3D model. 
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Chapter 1: Getting Started with Autodesk 
Inventor 2018 


This tutorial book brings in the most commonly used features of the Autodesk Inventor. 
In this chapter, you will: 

e Understand the Inventor terminology 

e Start a new file 

e Understand the User Interface 


e Understand different environments in Inventor 


In this chapter, you will learn some of the most commonly used features of Autodesk Inventor. In addition, you 
will learn about the user interface. 


In Autodesk Inventor, you create 3D parts and use them to create 2D drawings and 3D assemblies. 


Inventor is Feature Based. Features are shapes that are combined to build a part. You can modify these shapes 
individually. 


Base Feature 


i 





Box Feature 





Hole Features 





Most of the features are sketch-based. A sketch is a 2D profile and can be extruded, revolved, or swept along a path 
to create features. 


Getting Started with Inventor 2018 





Inventor is parametric in nature. You can specify standard parameters between the elements. Changing these 
parameters changes the size and shape of the part. For example, see the design of the body of a flange before and 
after modifying the parameters of its features. 





Starting Autodesk Inventor 


e Click the Start button on the Windows taskbar. 

e Click All Programs. 

e Click Autodesk > Autodesk Inventor 2018 > Autodesk Inventor 2018. 

e On the ribbon, click Get Started > Launch > New. 

e On the Create New File dialog, click the Templates folder located at the top left corner. You can also select 
the Metric folder to view various metric templates. 

e Inthe Part - Create 2D and 3D objects section, click the Standard.ipt icon. 

e Click Create to start a new part file. 


Notice these important features of the Inventor window. 
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User Interface 


Various components of the user interface are discussed next. 


Ribbon 


Ribbon is located at the top of the window. It consists of various tabs. When you click on a tab, a set of tools 
appear. These tools are arranged in panels. You can select the required tool from this panel. The following 
sections explain the various tabs of the ribbon available in Autodesk Inventor. 


The Get Started ribbon tab 


This ribbon tab contains the tools such as New, Open, Projects and so on. 


B A 7 7 tat * Autodesk Inventor Professional 2018 
aii Get Started Tools Vault — Autodesk A360 


D > Ie 5840 uc 9 me 


Mew Open A Open Home Team Web Tutorial Learning Path Back What's Help 
m Samples Gallery New 





Launch My Home Mew Features Help 


The 3D Model ribbon tab 


This ribbon tab contains the tools to create 3D features, planes, surfaces, and so on. 


3D Model Sketch Annotate Inspect Tools Manage View Environments GetStarted Vault Autodesk A360 Cer 


E a & Gy Sweep QÀ Emboss Hy Decal E QJ Chamfer £j Thread fj Split Gp A Axis- iab E X Face F a fi b e - 


wr Loft [à Derive S) Import Shell i Combine (c? Direct > Point ~ a = Convert a ^k (2 
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Sketch Create Modify + Explore Work Features Pattern Create Freeform Surface Simulation Convert 


Getting Started with Inventor 2018 


The View ribbon tab 


This ribbon tab contains the tools to modify the display of the model and user interface. 


File 3D Model Sketch Annotate Inspect Tools Manage View Environments GetStarted Vault Autodesk A360 er 


E @ Center of Gravity i QD Shadows ~ Orthographic * (3) Textures On ~ [L] [| m OD A Cascade ( ] W Pan 5 
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Object X Visual Style — User . Clean Switch Tile All Full Navigation X 
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The Inspect ribbon tab 
This ribbon tab has tools to measure the objects. It also has analysis tools to analyze the draft, curvature, surface 
and so on. 


File 3D Model Sketch Annotate Inspect Tool Manage 


E———4 Gr) ~ 


ae] 
Measure 
Measure Analysts 


Sketch ribbon tab 
This ribbon tab contains all the sketch tools. 


File 3D Model Sketch Annotate Inspect Tools Manage View Environments Get Started Vault Autodesk A360 ©- 


[L7 fo (2 r m [D Fillet ~ 7 $, | a @- 


A Tet ~ 
Stat — Line Circle Arc Rectangle 2 
2D Sketch * ^ > » -+- Point 
Sketch Create v Modify Pattern Constrain v Insert Format ¥ 
Assemble ribbon tab 


This ribbon tab contains the tools to create an assembly. It is available in an assembly file. 





a Assemble Design 3D Model Sketch Inspect Tools Manage View Environments Get Started Vault — Autodesk A360 — Electromechanical E 
e cj iL ov £g" 6 Be 
zu 6 P FE X $ Point =| : 
Place Create Billof Parameters Create Derived Plane Shrinkwrap Shrinkwrap 
z : Materials Substitutes 5 ]-, UCs Substitute 
Component * Position Relationships Pattern Manage * Productivity Work Features Simplification * 


Presentation ribbon tab 
This tab contains the tools to create the exploded views of an assembly. It also has the tools to create 
presentations, assembly instructions, and animation of an assembly. 





File Presentation pols lew Environments GetStarted Vault Autodesk A360 
a % 8S x 
H HH a "D M C De 
Insert Model New New Tweak Opacity Capture Create Video Raster 
Storyboard Snapshot View Components Camera Drawing View 
Model Workshop Component Camera Drawing Publish 


Drawing Environment ribbon tabs 
In the Drawing Environment, you can create print-ready drawings of a 3D model. The ribbon tabs in this 
environment contain tools to create 2D drawings. 
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zl Place Views Annotate Sketch Tools Manage View Environments Get Started Vault Autodesk A360 C] 


ES o oop SH Rte a B R 


Base Projected Auxiliary Section Detail Overlay | 2 Draft Break Break Qut Slice Crop Horizontal Stat New Sheet 
3 Sketch 
Create Modify Sketch ‘Sheets 


File Place Views Annotate Sketch Tools Manage View Environments Get Started Vault Autodesk A360 Cr 


[i Baseline ~ "ijAmange — 7; 7» Chamfer A aliler e Sm g Hole ~ © By Standare v 
F1 o A @ir cr » "cB [iE e 


. : i Ordinate ~ 8 Punch e ctu $ fF] Revision ~ ( Style X 
Dimension Holeand _ Text Leader Insert Retrieve Model Start Parts Balloon Edit - 
F] Chain ~ Thread Ü] Bend Text Sketch Symbol Surface Welding Impor.. Caterp.. = Annotations Sketch List [E] General * Layers 
Dimension Feature Notes Text Symbols Retrieve Sketch Table Format 


The Sheet Metal ribbon tab 


The tools in this tab are used to create sheet metal components. 


Sheet Metal 3D Model Sketch Annotate Inspect Tools Manage View Environments GetStarted Vault Autodesk A360 ©- 


Z a fg Lofted Flange (@J Hole El Axis ~ Ep Rectangular $ti Sketch Driven EA } Bp as e - 
fe Contour Roll > Point ~ aD Circular 3 
Stat _ Face Contour Plane Sheet Metal Make Make 
2D Sketch Flange ia Derive T [z- UCS Dig Mirror Defaults Part Components 
Sketch Create Modify v Work Features Pattern Setup ¥ Flat Pattern 


File Menu 


This appears when you click on the File tab located at the top left corner. This menu contains the options to open, 
print, export, manage, save, and close a file. 


Mo -eba-e- ai- m- o a Generic 


File Sheet Metal — 3D Model ‘Sketch Annotate Inspect Tools 


m Recent Documents 


Export 


Manage 


Vault 
Server 


iProperties 


= 
= 
- 
LA 
V 
Lg 


Exit Autodesk Inventor Professional 


& > 
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Quick Access Toolbar 


This is available at the top left of the window. It contains the tools such as New, Save, Open, and so on. 
p [5 ler H A fal Ey = Er - Bo Generic x = [al Default ¥ e e. fa dli 7 
You can customize this toolbar by clicking the down arrow at the right side of this toolbar. 


ault x e, e. f. + | Part? b 


Ge Customize Quick Access Toolbar | 





View Environments 


Hole „t Mew 


Öpen 





Save 


Unda 


Modify * 








v 
ov 
| v 

w Redo 


Open from Vault 





«X Home 

Print 

iProperties 

Projects 

Return 

Update 

Select 

Refine Appearance 
Material Browser 
Materials 
Appearance Browser 
Appearance Override 
Adjust 


Clear 





ad 
ad 
ad 
ad 
ad 
ad 
ad 
v 
ad 
ad 


Parameters 
Measure 


v Design Doctor 


| Show Below the Ribbon | 


Browser window 


This is located at the left side of the window. It contains the list of operations carried in an Autodesk Inventor file. 





Model x M Q 
® chs_tut1.ipt 

> EB Solid Bodies(1) 

t= View: Master 

>] origin 

> gu Extrusion1 

> Tt Extrusion2 


: (ej) Hole: 
ej) Hole2 


> a Circular Pattern1 


€) Chamfer1 


Q End of Part 
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Status bar 


This is available below the Browser window. It displays the prompts and the actions taken while using the tools. 


Navigation Bar 


This is located at the right side of the window. It contains the tools to zoom, rotate, pan, or look at a face of the 
model. 


vis 


D Č 


Tẹ 


View Cube 


It is located at the top right corner of the graphics window. It is used to set the view orientation of the model. 






Go Home 


|W Orthographic 
Perspective 


Perspective with Ortho Faces 
Lock to Current Selection 


Set Current View as Home  * 
Set Current View as k 


Reset Front 
Ontinins 
Shortcut Menus and Marking Menus 
When you click the right mouse button, a shortcut menu along with a marking menu appears. A shortcut menu 


contains a list of some important options. The marking menu contains important tools. It allows you to access the 
tools quickly. You can customize the marking menu (add or remove tools). 
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CY Fillet ) 


\ Measure ce | " PIT extrude d 
Undo ho Revolve) 


,, Work Plane [8] ) (el Hole | 


( Iw New Sketch a 





m Repeat Sheet Metal Defaults 


_@ New 3D Sketch 


Dimension Display 
Measure > 
(&) Create Mate Q 
Show All 
a Place Feature... 
+ Previous View F5 
fal Home View Fo 
Help Topics... 


Dialogs 
When you activate any tool in Autodesk Inventor, the dialog related to it appears. It consists of various options, 
which help you to complete the operation. The following figure shows the components of the dialog. 


I Application Options X 
Tabs b Notebook Sketch Part Feature Assembly Content Center 
. General Save File Colors Display Hardware Prompts Drawing 
startup User name: = 


[ J&tartup action: Saritha Bathini 


File Open dialog 


Text appearance: 
File New dialog às 
New fram template Tahoma  N- "T Drop-d own 
"&PUBLICDOCUMENTSSeMutodeskUnv [29] [Enable creation of legacy project types 
| Grou » Project file: 

Physical properties 
Default.ip a 

Calculate inertial properties using 

negative integral 
Prompting interaction [ ]Update physical properties on save <4 - Options 


[ ] Show command prompting (Dynamic Prompts) 
Parts Only 


[C] Show command alias input dialog ee a 


Show autocomplete for command alias input a 
| 1024 —- Undo file size (MB) 


Tooltip appearance | 1 =) Annotation scale 
Show Tooltips 


Grip Snap 
| 1.0 — | Seconds to delay Options... 
Show second-evel Tooltips Selection 
Box | | 1.0 *! Seconds to delay [_] Enable Optimized Selection 
= “Select Other” 
Show document tab Tooltips | 2.0 = dis Cic 
| 5 Locate tolerance 
Help options 
My Home 


Autodesk online help 
Tre tAllad baral halni fr] show My Home on startup v 


[2] Import... |F Export... aE mm Button 
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Mini toolbar 


The min-toolbar appears along with the dialog boxes of Extrude, Revolve, Fillet, Shell, Face Draft, Chamfer, and 
Joint commands. However, in Autodesk Inventor 2018, the mini toolbar does not appear by default. You need to 
check the Mini Toolbar option available on the User Interface drop-down of the Windows panel of the View 
ribbon tab to display the mini toolbar. 








rE Profile |v Interface | Screen 
igda 4| ViewCube ! 


v^! Navigation Bar 


eels) (ele 
¥Y Mini-Toolbar 


v^ | Status Bar 
Extrude Mini toolbar il pocas Thé 


v'| Marking Menu 
iLogic 


v| Model 





Favorites 





Customizing the Ribbon, Shortcut Keys, and Marking Menus 


To customize the ribbon, shortcut keys, or marking menu, click Tools > Options > Customize on the ribbon. On 
the Customize dialog, use the tabs to customize the ribbon or marking menu, or shortcut keys. 


File 3D Model ‘Sketch Annotate Inspect Tools Manage View Environments Get Started Vault Autodesk A300 EE 


poc | a ©, Clear pm b. »X [E] Customize | && Macros (m 
= 





€ Adjust v &] VBA Editor : 
Measure Maternal Appearance Application Document Exchange - Find 
Options Settings App Manager Sp Add-ins Component 
Measure ¥ Material and Appearance + Options ¥ Clipboard Find 


For example, to add a command to the ribbon, select the command from the list on the left side of the dialog and 


click the Add | o> | button. If you want to remove a command from the ribbon, then select it from the right-side 


list and click the Remove | Ex | button. Click OK to make the changes to effect. 
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I Customize 


Choose commands from: Choose tab to add custom panel to: 
| All Commands | F Part | Tools | 
large Text 

<Separator> 

[:)2-D Drawing 

[2D Sketches 

a 3D Annotations 

Gig 3D PDF 

3D PDF{Export to a 3D PDF file) 

[ea 3D Print 

(eal 3D Print 

(El 3D Print Preview 

[7 :3D Sketches 

(ex« 3D Transform 

ACAD 

Cia Activate Contact Solver 

ELT Add Assembly 

{hil Add Distance 

e. Add Form 

(J Add Part 

i=) Add Rule 

Jh Add-Ins 

2, Adjust 


Lae 
Orientation(Adjust Orientation) 


Adjust 
S Position( Adjust Position) 





rz | Import... | | Export... Cancel 


To add or remove panels from the ribbon, click the Show Panels icon located at the right-side of the ribbon and 
check/uncheck the options on the fly out. 


^| Sketch 
“| Create 
Format * ^| Modify 
| Pattern 


| Constrain 


|_| Layout 


v Format 
Return to 3D 


Parameters 





Color Settings 


To change the background color of the window, click Tools > Options > Application Options on the ribbon. On 
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the Application Options dialog, click the Colors tab on the dialog. Set the Background value to 1 Color to change 
the background to plain. Select the required color scheme from the Color Scheme group. Click OK. 


I Application Options 


Notebook Sketch Part iFeature Assembly Content Center 
General Save File Colors Display Hardware 


Drafting 


Prompts Drawing 
P^ 


EIN 


Color scheme Background 


Deep Blue | 1 Color 
Forest I 

High Contrast 
Millennium 
Presentation presentation-5.png 
Sky 


Winter Day : - 
Winter Night Reflection Environment 


Wonderland File name: 


Highlight 


Enable Prehighlight Color Theme 
[| Enable Enhanced Highlighting Application Frame: 


File name: 
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Chapter 2: Part Modeling Basics 


This chapter takes you through the creation of your first Inventor model. You create simple parts: 


In this chapter, you will: 


e Create Sketches 

e Create a base feature 

e Add another feature to it 
e Create revolved features 

e Create cylindrical features 
e Create box features 

e Apply draft 


TUTORIAL 1 


This tutorial takes you through the creation of your first Inventor model. You will create the Disc of an Old ham 


coupling: 





Creating a New Project 

1. Start Autodesk Inventor 2018 by clicking the 
Autodesk Inventor 2018 icon on your desktop. 

2. Tocreate a new project, click Get Started > 
Launch > Projects on the ribbon. 


air Get Started Tools VW 


D ealt 


Mew Open |Projects} Open 
= Samples 











Click the New button on the Projects dialog. 
On the Inventor project wizard dialog, select 
New Single User Project and click the Next 
button. 

Enter Oldham Coupling in the Name field. 
Enter 

C:\Users \ Username \ Documents \Inventor\Ol 
dham Coupling \ in the Project(Workspace) 
Folder box and click Next. 

Click Finish. 

Click OK on the Inventor Project Editor dialog. 
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9. Click Done. 


Starting a New Part File 

1. To start a new part file, click Get Started > 
Launch > New on the ribbon. 

2. On the Create New File dialog, click the 
Templates folder located the top right corner. 

3. Click the Standard.ipt icon located under the 
Part - Create 2D and 3D Objects section. 

4. Click the Create button on the Create New File 
dialog. 


A new model window appears. 


Starting a Sketch 
1. Tostart a new sketch, click 3D Model » Sketch » 
Start 2D Sketch on the ribbon. 





2D Sketch ` 


Sketch Primitives 


2. Click on the XY Plane. The sketch starts. 






| 
Select plane to create sketch or an existing sketch to edit 


The first feature is an extruded feature from a 
sketched circular profile. You will begin by 
sketching the circle. 


3. On the ribbon click Sketch > Create > Circle > 
Circle Center Point. 
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Create * 






(2 Center Point 

C3 Circle k 
Tangent 

4. Move the cursor to the sketch origin, and then 


click on it. 
5. Drag the cursor and click to create a circle. 





6. Press ESC to deactivate the tool. 


Adding Dimensions 

In this section, you will specify the size of the 
sketched circle by adding dimensions. As you add 
dimensions, the sketch can attain any one of the 
following states: 


Fully Constrained sketch: In a fully constrained 
sketch, the positions of all the entities are fully 
described by dimensions, constraints, or both. Ina 
fully constrained sketch, all the entities are dark blue 
color. 


Under Constrained sketch: Additional dimensions, 
constraints, or both are needed to completely specify 
the geometry. In this state, you can drag under 
constrained sketch entities to modify the sketch. An 
under constrained sketch entity is in black color. 


If you add any more dimensions to a fully 
constrained sketch, a message box will appear 
showing that dimension over constraints the sketch. 
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In addition, it prompts you to convert the dimension 
into a driven dimension. Click Accept to convert the 
unwanted dimension into a driven dimension. 





Autodesk Inventor - Create 3 Point Angular Dimension 





[Ei] Adding this dimension will over-constrain the sketch. Choose Accept to create a 
Driven Dimension. 








Cancel 


Accept 





1. Onthe ribbon, click Sketch » Constrain » 
Dimension. 


F1 


Dimension 





2. Select the circle and click; the Edit Dimension 
box appears. 

3. Enter 4 in the Edit Dimension box and click the 
green check. 

4. Press Esc to deactivate the Dimension tool. 


You can also create dimensions while creating the 
sketch objects. To do this, enter the dimension 
values in the boxes displayed while sketching. 


5. To display the entire circle at full size and to 
center it in the graphics area, use one of the 
following methods: 


e Click Zoom All Č} on the Navigate Bar. 


e Click View > Navigate > Zoom All on the 
ribbon. 


6. Click Finish Sketch on the Exit panel. 


|| 54 Show Format Sketch 





7. Click Zoom All E on the Navigate Bar. 
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Creating the Base Feature 

The first feature in any part is called a base feature. 
You now create this feature by extruding the 
sketched circle. 


1. Onthe ribbon, click 3D Model > Create > 
Extrude. 





2. Type-in 0.4 in the Distance box available on the 
Extrude dialog. 

3. Click the Direction 1 | £i [icon on the Extrude 
dialog. 

4. Click OK on the Extrude dialog to create the 
extrusion. 
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Notice the new feature, Extrude 1, in the 


To display the part in different modes, select the 
Browser window. 


options in the Visual Style drop-down on the 


Appearance panel of the View tab. 
Model x 


fq) Parti 
> Fa Solid Bodies(1) 
> Tre View: Master 





| = shadows + Orthographic * Ti 
a Pi i Reflections + Q Ground Plane ~ H R 






v oon | X Grey Room *¥ 
: (ql Yz Plane C Realistic 
i :-[fflxz Plane ! f Realistically textured model with high quality shading 
-[]IxY Plane Shaded 
i. DX Axis í Smooth shaded model 
s EY Axis Qj Shaded with Edges 
; Smooth shaded model with visible edges 
iw LENZ Axis g 
i. © Center Paint Oy Shaded with Hidden Edges 
f Extrusioni «m +F Smooth shaded model with hidden edges 
AQ End of Part Wireframe 
Model edges only 
Car Wireframe with Hidden Edges 
To magnify a model in the graphics area, you ZT) Model edges with hidden edges shown 
can use the zoom tools available on the Zoom Wireframe with Visible Edges Only 
; . . Model edges with hidden edges removed 
drop-down in the Navigate panel of the View i : 


tab. Monochrome 


* Simplified monochromatic shaded model 


uu Watercolor 
E Zoom Selected | 


Zoom All 
+ 
e Zoom 
Cu Zoom Window 
Zoom Selected 


Click Zoom All to display the part full size in the 
current window. 


Hand painted watercolor appearance 
C Sketch Illustration 
Hand drawn appearance 


OF Technical Illustration 
Technical shaded appearance 


Realistic 





Click Zoom Window, and then drag the pointer to 


create a rectangle; the area in the rectangle zooms to 
fill the window. 





Shaded 
Click Zoom, and then drag the pointer. Dragging up 


zooms out; dragging down zooms in. 


Click on a vertex, an edge, or a feature, and then 


click Zoom Selected; the selected item zooms to fill 
the window. 
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Shaded With Edges Wireframe with Visible Edges Only 





Shaded with Hidden Edges 
Monochrome 





Watercolor 
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Technical Illustration 





The default display mode for parts and assemblies is 
Shaded with Edges. You may change the display 
mode whenever you want. 


Adding an Extruded Feature 

To create additional features on the part, you need to 
draw sketches on the model faces or planes, and then 
extrude them. 


1. On the ribbon, click View > Appearance > 
Visual Style > Wireframe. 

2. On the ribbon, click 3D Model > Sketch > Start 
2D Sketch. 

3. Click on the front face of the part. 

4. Click Line on the Create panel. 






er m 


Line | Circle Arc Rectangle 









Á a 
5. Click on the circular edge to specify the first 
point of the line. 








6. Move the cursor towards right. 
7. Click on the other side of the circular edge; a line 
is drawn. 
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8. 


9. 


10 
11 
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Draw another line below the previous line. 





On the ribbon, click Sketch » Constrain » 
Horizontal Constraint = . 


. Select the two lines to make them horizontal. 
. On the ribbon, click Sketch > Constrain > Equal 


. Select the two horizontal lines to make them 
equal. 

. Click Dimension on the Constrain panel of the 
Sketch ribbon tab. 

. Select the two horizontal lines. 

. Move the cursor toward right and click to locate 
the dimension; the Edit Dimension box appears. 

. Enter 0.472 in the Edit Dimension box and click 
the green check. 
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20. Enter 0.4 in the Distancel box on the Extrude 
dialog. 

21. On the Extrude dialog, click the Direction 1 icon, 
and then OK to create the extrusion. 


472 


17. Click Finish Sketch on the Exit panel. 

18. Click on the sketch, and then click Create 
Extrude on the Mini Toolbar; the Extrude 
dialog appears. 





By default, the ambient shadows are displayed on 
the model. However, you can turn off the ambient 
shadows by clicking View tab > Appearance panel > 
Shadows drop-down, and then unchecking the 
Ambient Shadows option. The Shadows drop- 
down has two more options, which you use based 
on your requirement. 


















All Shadows 


Ground Shadows 


Object Shadows 


19. Click in the region bounded by the two 
horizontal lines. 


¥ Ambient Shadows 


Qj Settings... 





| f You can reuse the sketch of an already existing 


feature. To do this, expand the feature in the Browser 
Window, right click on the sketch, and select Share 
Sketch from the shortcut menu. You will notice that 
the sketch is visible in the graphics window. You can 
also unshare the sketch by right clicking on it and 
selecting Unshare. 
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Adding another Extruded Feature 
1. Click Start 2D Sketch on the Sketch panel of the 
3D Model ribbon tab. 


2. Usethe Free Orbit ‘= button from the Navigate 


Bar to rotate the model such that the back face of 
the part is visible. 

Right click and select OK. 

Click on the back face of the part. 

Click Line // on the Create panel. 


Draw two lines, as shown below (refer to the 


tS S| 


Adding an Extruded Feature section to know 
how to draw lines). Make sure that the 
endpoints of the lines are coincident with the 
circular edge. Follow the next two steps, if they 
are not coincident . 





7. On the ribbon, click Sketch > Constrain > 
Coincident Constraint !_ . Next, select the 


end point of the line and the circular edge. 





8. Likewise, make the other endpoints of the 
lines coincident with the circular edge. 





A ~ 





Skip the above two steps if the endpoints of the 
lines are coincident with the circular edge. 


* 
| £ i You can specify a point using various point snap 
options. To do this, activate a sketching tool, right 
click and select Point Snaps; a list of point snaps 
appears. Now, you can select only the specified point 
snap. 


dá Line A ) 
Center Point Circle ©) j cy Two Point Rectangle , 
v OK ) 
^ Project Geometry 
| njezi] 3.Troo In | 


«f Finish 2D Sketch ) 


_ Cancel (ESC) X ) o 


General Dimension || ) 


Endpoint 
Coordinate Type > Midpoint 
w^ AutoProject Intersection 


A Construction Apparent Intersection 


<= Centerline Center 


«—, Previous View F5 Quadrant 
{a} Home View F6 Tangent 
How To... Mid of 2 points 


9. On the ribbon, click Sketch > Constrain > 
Vertical Constraint 1| . 


10. Select the two lines to make them vertical. 
11. On the ribbon, click Sketch > Constrain > Equal 


12. Select the two vertical lines to make them equal. 
13. Create a dimension of 0.472in between the 


vertical lines. 
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14. 
15. 


16. 


17. 


Note: 





472 





Click Finish Sketch. 

On the ribbon, click 3D Model > Create > 
Extrude. 

Click inside the region enclosed by two lines, 
if they are not already selected. 

Type 0.4 in the Distancel1 box on the Extrude 
dialog and click OK. 


onm 


To move the part view, click Pan =!" on 


Navigate Bar, and then drag the part to 
move it in the graphics area. 


18. On the ribbon, click View > Appearance > 
Visual Style » Shaded with Edges. 

19. On the ribbon, click View > Navigate > 
Home View {5}. 


uu E. — ui 





<= 


Saving the Part 


1. 
2. 


Click Save H on the Quick Access Toolbar. 
On the Save As dialog, type-in Disc in the File 
name box. 

Click Save to save the file. 

Click File Menu > Close. 


* ipt is the file extension for all the files that you create in the Part environment of Autodesk Inventor. 


TUTORIAL 2 


In this tutorial, you create a flange by performing the following: 


Creating a revolved feature 
Creating a cut features 
Adding fillets 
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Starting a New Part File 


i: 


To start a new part file, click the Part icon on the 
Home screen. 


B 





Sketching a Revolve Profile 


You create the base feature of the flange by 


revolving a profile around a centerline. 


1. 


Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 


2. Select the YZ plane. 





Select plane to create sketch or an existing sketch to edit 


3. Click Line // on the Create panel. 


20 


4. Create a sketch similar to that shown in figure. 





On the ribbon, click Sketch > Format > 


° e 
Centerline £7 |. 


Click Line // on the Create panel. 


Create a centerline, as shown below. 
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10. 
11. 
12. 
15. 
14. 
15. 


16. 


17. 
18. 


19. 
20. 


21. 
22. 


23. 
24. 


25. 
26. 





Click Fix on the Constrain panel. 


Select the Line 1. 
Click Dimension on the Constrain panel. 


Select the centerline and Line 2; a dimension 
appears. 

Move the pointer horizontally toward right and 
click to place the dimension. 

Place the dimension and enter 4 in the Edit 
Dimension box. 

Click the green check * on the Edit Dimension 
dialog. 

Select the centerline and Line 4; a dimension 
appears. 

Move the pointer horizontally toward left and 
click to place the dimension. 

Enter 2.4 in the Edit Dimension box. 

Click the green check * on the Edit Dimension 
dialog. 

Select the centerline and Line 6; a dimension 
appears. 

Move the pointer horizontally toward left and 
click to place the dimension. 

Enter 1.2 in the Edit Dimension box. 

Click the green check * on the Edit Dimension 
dialog. 

Create a dimension between the Line 1 and Line 
3. 

Set the dimension value to 0.8 inches. 

Create a dimension between Line 1 and Line 5. 
Set the dimension value to 2 inches. 
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[^j You can display all the constraints by right clicking 


and selecting Show All Constraints option. You 
can hide all the constraints by right clicking and 
selecting the Hide All Constraints option. 


27. Right-click and select Finish 2D Sketch. 


Z Une) 
Center Point Cirde (2) j EI Two Point Rectangle 
Cancel (ESC) X ) v OK) 
(A General Dimension [| ) _& Project Geometry ) 
w/ Edit Dimension 
— Previous View F5 
{a} Home View 6 


How To... 


Creating the Revolved Feature 
1. On the ribbon, click 3D Model > Create > 
Revolve (or) right-click and select Revolve from 


the Marking menu. 












eevieesm Sketch Inspect fools M 











D | j um & Sweep *9) Embo 
Loft Deri 
Start Extrude Revolve i 9 [À Derive 
2D Sketch © SB coil & Rib 
wenn Create 


2. Set Extents to Full on the Revolve dialog. 


Part Modeling Basics 


Revolve 


Shape More 


5 | Profile 


t 
| Axis = 
= 


> Solids 


Match shape 





3. Click OK to create the revolved feature. 





Creating the Cut feature 
1. On the Navigation pane, click the Orbit icon. 


2. Press and hold the left mouse button and drag 
the mouse; the model is rotated. 

3. Rotate the model such that its back face is 
visible. 

4. Right click and select OK. 

5. Onthe 3D Model tab of the ribbon, click the 
Show Panels icon located at the right corner, 
and then check the Primitives option from the 
drop-down. 


P 


10. 
11. 





The Primitives panel is added to the ribbon. 


On the ribbon, click 3D Model > Primitives > 
Primitive drop-down > Box on the Primitives 
panel. 








Start 
2D Sketch 


_ eee — |i 





Model + 


a 


Click the back face of the part; the sketch starts. 





Select the origin to define the center point. 

Move the cursor diagonally toward right. 

Enter 4.1 in the horizontal dimension box. 

Press Tab key and enter 0.472 in the vertical 
dimension box. 
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12. Press the Enter key; the Extrude dialog appears. 





13. Expand the Extrude dialog by clicking the down 
arrow ¥ button. 

14. Click the Cut |) button on the Extrude dialog. Draw hree linesand thecrda as shownin 

15. Enter 0.4 in the Distance box. figure. 

16. Click OK to create the cut feature. 





Creating another Cut feature 
1. Click the Home icon located at the tope left 


corner of the ViewCube. 
= & x 





e Apply the Horizontal constraint to the 


horizontal lines, if not applied already. 





e Apply the Equal constraint between the 


2. Create a sketch on the front face of the base horizontal lines. 
feature. e Ensure that the endpoints of the horizontal line 
coincide with the circle. 
e On the ribbon, click 3D Model > Sketch > Start e Apply dimension of 0.236 to the vertical line. 
2D Sketch. e Apply dimension of 0.118 to horizontal line. 


e Select the front face of the model. 
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e Apply dimension of the 1.2 diameter to the 
e Center of Gra 


Analysis 
R) iMate Glyphs 
All Workfeatures 


circle. 


Origin Planes 

Origin Axes 

Origin Points 

User Work Planes 
User Work Axes 

User Work Points 

L] Construction Surfaces 


2D Sketches 

3D Sketches 
Sketch Dimensions 
|_| 3D Annotations 





UCS Triad 


UCS Planes 
e On the ribbon, click Sketch > Modify > Trim >. UCS Axes 


e Click on the circle to trim it. UCS Points 


4. Click Extrude Flon the Create panel of the 3D 
Model. 


5. Click in the region enclosed by the three lines and 


the arc. 





3. Finish the sketch. 


[^ You can hide or display the sketch dimensions. To do 
this, go to View > Visibility > Object Visibility 
and check the Sketch Dimensions option. 





7. Click the Cut & button on the Extrude dialog. 
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8. Click OK to create the cut feature. 4. Click File Menu > Close. 


TUTORIAL 3 


In this tutorial, you create the Shaft by performing 
the following: 


e Creating a cylindrical feature 
e Creating a cut feature 





Adding a Fillet 
1. On the ribbon, click 3D Model > Modify > Fillet 


(^) (or) right-click and select Fillet from the 





Marking menu. 


Starting a New Part File 
1. Onthe ribbon, click Get Started » Launch » 


T New onl 


(Measure zm j | | (1T Extrude | 
2. Onthe Create New File dialog, select 








( Undo. 25 ) ( ie) Revolve 
j —. ; 7 Standard ipt. 
| Work Plane fal j | Hole | 
( [ee New Sketch | i > 
ES LLÓÉÓÉÓÓÉÓÁAÁ I Create New File 
: 3 . à v Templates ^ 
2. Click on the inner circular edge and set Radius MÀ English v  Part- Create 2D and 3D objects 
T Metric — 
as 0.2. EN | Mold Design CT 4 
3. Click OK | to add the fillet. Sheet Standardipt 


Metal.ipt 
v Assembly — Assemble 2D and 3D components 


e e 
3. Click Create. 
Creating the Cylindrical Feature 


1. Onthe ribbon, click Primitives > Primitive 
drop-down > Cylinder. 








DSi i8 072 ES De 
Ry ases [v] Oh | 8v. 


Saving the Part 

1. Click Save Hon the Quick Access Toolbar. 

2. On the Save As dialog, type-in Flange in the 
File name box. 

3. Click Save to save the file. 
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2. Click on the XY plane to select it; the sketch 
starts. 


3. Click at the origin and move the cursor outward. 


4. Enter 1.2 in the box attached to the circle. 





Select point on circle 


5. Press Enter key; the Extrude dialog appears. 
6. Enter 4 in the Distance box. 





7. Click OK to create the cylinder. 


Creating Cut feature 
1. Create a sketch on the front face of the base 
feature. 
e On the ribbon, click 3D Model > Sketch > 
Start 2D Sketch. 


e Select the front face of the cylinder. 
e On the ribbon, click Sketch > Create > Line. 
e Draw three lines, as shown. 
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e Apply the Coincident constraint between 
the end points of the vertical lines and the 
circular edge. 

e Add dimensions to the sketch. 





Finish the sketch. 


Click Extrude on the Create panel. 

Click in the region enclosed by the sketch. 
Click the Cut button on the Extrude dialog. 
Set Distance to 2.165. 

Click OK to create the cut feature. 





Saving the Part 


1. 


Click Save Hon the Quick Access Toolbar; the 
Save As dialog appears. 

Type-in Shaft in the File name box. 

Click Save to save the file. 

Click File Menu > Close. 
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TUTORIAL 4 


In this tutorial, you create a Key by performing the 
following: 


e Creating an Extruded feature 


e Applying draft 





Applying Draft 
1. On the ribbon, click 3D Model > Modify > 
Draft. 


ej (9 Ê) Chamfer ze Thread 


íg] She! — (S) Combine 


Hole Fillet — 


c Thicken/ Offset 


Modifv ~ 





Start Extruded feature 


2. Select the Fixed PI Gom 
1. Starta new part file using the Standard.ipt ect ic Mere 





un Face Draft X 

2. On the ribbon, Primitives > Primitive drop- 
down > Box. 

3. Select the XY plane. 


4. Create the sketch, as shown in figure. 


Draft Angle 





3. Select front face as the fixed face. 





5. Press ENTER. 
6. Enter 2 in the Distance box. 
7. Click OK to create the extrusion. 


4. Select the top face as the face to be draft. 





5. Set Draft Angle to 1. 
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6. Click the Flip pull direction button on the 
Face Draft dialog. 7. Click OK to create the draft. 





Face Draft x Saving the Part 


Feet een Draft Angle 1. Click Save on the Quick Access Toolbar; the 
DN Save As dialog appears. 
[> | Faces 


2. Type-in Key in the File name box. 
Click Save to save the file. 
4. Click File Menu > Close. 


EJCI 


P9 
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Chapter 3: Assembly Basics 


In this chapter, you will: 


e Add Components to assembly 

e Apply constraints between components 
e Check Degrees of Freedom 

e Check Interference 

e Create exploded view of the assembly 


TUTORIAL 1 


This tutorial takes you through the creation of your first assembly. You create the Oldham coupling assembly: 


PARTS LIST 
ITEM | PARTNUMBER |QTY 


[1 p fa 


2 
(3e a 





Assembly Basics 


There are two ways of creating any assembly model. 


¢ Top-Down Approach 
e Bottom-Up Approach 


Top-Down Approach 
The assembly file is created first and components are 
created in that file. 


Bottom-Up Approach 

The components are created first, and then added to 
the assembly file. In this tutorial, you will create the 
assembly using this approach. 


Starting a New Assembly File 


To start a new assembly file, click the Assembly icon 
on the Home screen. 


2 


Inserting the Base Component 


1. To insert the base component, click Assemble > 





Component > Place on the ribbon. 


Assemble Design — 3D Model 


P i Place from Vault 
uml LÀ 


E Place from Content Center 


> | Place Imported CAD Files 


E Place iLogic Component 


d^ Electrical Catalog Browser 





2. Browse to the project folder and double-click on 
Flange.ipt. 
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3. Right-click and select Place Grounded at 


Origin; the component is placed at the origin. 





4. Right-click and select OK. 


Adding the second component 


1 





B 


^e 


To insert the second component, right-click and 
select Place Component; the Place Component 
dialog appears. 





| Measure mx \ i C d Constraint | 


| Unda 4E) (Eg Pattern Component. 
„Free Rotate "(3 / Lo Free Move | 


( (3 Create Component | 


Browse to the project folder and double-click on 
Shaft.ipt. 
Click in the window to place the component. 





Right-click and select OK. 
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Applying Constraints 

After adding the components to the assembly 
environment, you need to apply constraints between 
them. By applying constraints, you establish 
relationships between components. 


1. To apply constraints, click Assemble > 





Relationships > Constrain on the ribbon. 


E zm | Fe Show Mate Solution 
| "Ey | p cop 





Note that if you set the Solution to Flush, the faces 


Relationships ^ 
will point in the same direction. 


The Place Constraint dialog appears on the screen. 


Place Constraint 


Assembly Motion Transitional Constraint Set 


Selections 


Type 
dg 


Offset: Solution 


Mo’ OF 


E 0K | ca (j| aee] 





Flush Solution 


Different assembly constraints that can be applied You can also align the centerlines of the cylindrical 


using this dialog are given next. faces. 


Mate: Using this constraint, you can make two 
planar faces coplanar to each other. 





First face 


Second Face 
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Es 


Á 


t 





Angle: Applies the angle constraint between two 





components. 


Positive Angle Negative Angle 





Positive Angle Negative Angle 


Tangent: This constraint is used to apply a tangent 
relation between two faces. 


First face 





Second face 


-30.08 deg 





IS | 


Positive Angle Negative Angle 
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Aligned solution 





Symmetry: This constraint is used to position the 
Lf] ; two components symmetrically about a plane. 
Outside solution 


First face p Second face ; 


Symmetry Plane 


2 


oppaan 2. On the Place Constraints dialog, under the Type 








LB) Inside Solution Als Opposed 


Insert: This constraint is used to make two 
cylindrical faces coaxial. In addition, the planar faces 
of the cylindrical components will be on the same 
plane. 


| Ag Aligned 


4 





First selection Second 
selection 








group, click the Mate iP icon. 
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3. Click on the cylindrical face of the Shaft. 


^». 


4. Click on the inner cylindrical face of the Flange. 


D 





5. Click the Apply button. 


6. Ensure that the Mate cB)... is selected in the 


Type group. 
7. Clickon the front face of the shaft. 





8. Rotate the model. 
9. Click on the slot face of the flange, as shown in 
figure. 
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10. Click the Flush button on the Place Constraint 
dialog. 


Solution 





11. Click Apply. The front face of the Shaft and the 
slot face of the Flange are aligned. 


12. Ensure that the Mate button is selected in the 


Type group. 
13. Expand Flange: 1 in the Browser window. 
14. Select the XZ Plane of the Flange. 
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=| EB Flange: 1 
fz View: 
[E Origin 
Yz Plane 
XZ Plane -— 
KY "m 
[-] X Axis 
Y Axis 
[-] Z Axis 
“4° Center Point 
Mate: 1 
E] Flush: i 
E) shaft:1 


15. Expand Shaft: 1 and select the YZ plane of the 
Shaft. 


oe a Shatt: 1 

tie View: 

(= Origin | 
YZ Pla 
XZ and 
XY Plane 
[-]X Axis 
[-] Axis 
Z Axis 
w> Center Point 

(9 Mate:1 


16. Click the Flush button on the Place Constraint 
dialog. 





17. Click OK to assemble the components. 


35 





Adding the Third Component 


1. To insert the third component, click Assemble > 


Component > Place ae on the ribbon. 
2. Go to the project folder and double-click on 
Key.ipt. 
Click in the graphics window to place the key. 
Right-click and click OK. 
Right-click on Flange: 1 in the Browser window. 
Click Visibility on the shortcut menu; the 
Flange is hidden. 


pw ge ce 


7. Click Constrain -H on the Relationships panel. 


8. Click Mate iP)... the Place Constraint dialog. 
9. Select Mate from the Solution group. 


Solution 





10. Click the right mouse button on the side face of 
the key and click Select Other on the shortcut 
menu. 

11. Select the bottom face of the Key from the flyout. 





12. Select the flat face of the slot. 
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dh, 










Face to be 
selected 


Face to select 


13. Click the Apply button. The bottom face of the 17. Click Apply on the dialog; the mate is applied. 
key is aligned with the flat face of the slot. 18. Close the dialog. 


Now, you need to check whether the parts are 
fully constrained or not. 


19. Click View > Visibility > Degrees of Freedom 
on the ribbon. 


ü @® Center of Gravity 








20 FEN 


Object UE 
Visibility &&) iMate Glyphs 
14. Click the Mate LH... on the Place Constraint Visibility 
dialog. 
15. Select Flush from the Solution group. You will notice that an arrow appears pointing in 
the upward (or downward) direction. This means 


Solution 


Se) 


that the Key is not constrained in the Z-direction. 





16. Select the front face of the Key and back face of 
the Shaft, as shown. 





Face to Select 


You must apply one more constraint to constrain the 


key. 


20. Click Constrain a on the Relationships panel 
of the Assemble ribbon tab. 
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21. Click the Mate *Jicon the dialog. 

22. Select Flush from the Solution group. 

23. Expand the Origin node of the Assembly in the 
Browser window and select XZ Plane. 


Assembly1 
Relationships 
fe Representations 
[ ]Origin 
o Flange:1 
Iv View: 
E Origin 
YZ Plane 
XZ Pl 
XY Plant 
[Ax Axis 
[-]' Axis 
[-]z Axis 
“2° Center Point 
wl aaa. 


LH+H+H+ 


24. Expand the Key: 1 node in the Browser window 
and select YZ Plane. 


E Éffkey:i 


Tee View: 


[E Origin 
YZ Pla 
xz Piana, M 


XY Plane 
[-] x Axis 
Lely Axis 
[-] z Axis 
?* Center Point 


OP Mate:2 


E] Flush:3 


25. Click OK. The mate is applied between the two 
planes. 





Now, you need to turn-on the display of the Flange. 


26. Right-click on the Flange in the Browser 
window and select Visibility; the Flange 
appears. 
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Checking the Interference 

1. Click Inspect > Interference > Analyze 
Interference on the Ribbon. The Interference 
Analysis dialog appears. 


File 


Assemble Design 3D Model ‘Sketch Inspect 





| — 
mm 
m» = 
Analyze | Activate Measure Eegion Properties 


Interference Contact Solver 


Interference Measure 


Interference Analysis 


Pe) Define Set #1 
Rl Define Set #2 


[| Treat subassemblies as components 


e E 


| Cand | 





2. Select the Flange and Shaft as Set #1. 
3. Click the Define Set #2 button. 
4. Select the Key as Set # 2. 


Assembly Basics 





Set 2 


5. Click OK; the message box appears showing 
that there are no interferences. 

6. Click OK. 

Saving the Assembly 

1. Click Save on the Quick Access Toolbar; the 
Save As dialog appears. 

2. Type-in Flange_subassembly in the File name 
box. 

3. Go to the project folder. 

4. Click Save to save the file. 

5. Click File Menu > Close. 


Starting the Main assembly 


1. 


On the ribbon, click Get Started > Launch > 
New. 

On the Create New File dialog, click the 
Standard.iam icon. 


fa 


Standard.iam 


Click Create to start a new assembly. 


Adding Disc to the Assembly 


1. 


Click Assemble > Component > Place bg on 
the ribbon. 

Go to the project folder and double-click on 
Disc.ipt. 

Right-click and select Place Grounded at 
Origin; the component is placed at the origin. 
Right-click and select OK. 


Placing the Sub-assembly 


1. 


To insert the sub-assembly, click the Place 
button on the Component panel of the ribbon. 


Offset: 


2. Go to the project folder and double-click on 
Flange_subassembly.iam. 

3. Click in the window to place the flange sub 
assembly. 

4. Right-click and click OK. 

Adding Constraints 

1. Click Constrain EH on the Relationships 
panel of the Assemble ribbon. 

2. Click the Insert button on the Place Constraint 


dialog. 





Place Constraint 


Assembly Motion Transitional Constraint Set 


Type Selections 
PSA [Rk 





3. Select Opposed from the Solution group. 


Solution 





Click on the circular edge of the Flange. 





Click on the circular edge of the Disc. 


Assembly Basics 


14. Release the mouse button, right click, and select 
OK. 


15. Click on the face on the Flange, as shown in 


figure. 





6. Click OK on the dialog. 





Next, you have to move the subassembly away from 


pe D EE 16. Click on the face on the Disc as shown in figure. 


7. Click Free Move on the Position panel. 





Assemble 


p Cf 33 Free Move e 
o3 Free Rotate D 
Place Create Joint 


Component v Position v 





8. Select the flange subassembly and move it. 





17. Click OK on the dialog. 





9. Click the Constrain button on the Relationships 
panel. 

10. Click Mate on the Place Constraints dialog. 

11. Select Mate from the Solution group. 

12. Click the View > Navigate > Orbit on the 
ribbon. 

13. Press and hold the left mouse button and drag 
the cursor toward left. 
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Placing the second instance of the Sub- 

assembly 

1. Insert another instance of the Flange 
subassembly. 

2. Apply the Insert and Mate constraints. 





Saving the Assembly 

1. Click Save on the Quick Access Toolbar; the 
Save As dialog appears. 

2. Type-in Oldham coupling in the File name 
box. 

3. Click Save to save the file. 

4. Click File Menu > Close. 


TUTORIAL 2 


In this tutorial, you create the exploded view of the 
assembly: 
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Starting a New Presentation File 


1. 


On the Home screen, click the Presentation icon 
(or) click Get Started > Launch > New, and then 
select the Standard.ipn template from the 
Create New File dialog. 


SB 


The Insert dialog appears. 


On the Insert dialog, go to the project folder and 
double-click on the Oldham Coupling.iam file. 


The Presentation Environment appears, as 
shown. 


Assembly Basics 


H Ch + & EJ Aye go- T = Q3 Appearance v Ez ¥ Autodesk Inventor Professional 2018 Oldham_coupling 


Presentation Tools View Environments GetStarted Vault Autodesk A360 ©- 


ES a4 a z = 


New New Tweak Capture Create 
Storyboard Snapshot View Components Camera Drawing View 


Model Workshop Component Camera Drawing Publish 
Mode x [Bg Q = 
íT Oldham_coupling 
> Scene1 





re | EN XE USES Oldham coupling X 


Storyboards Panel x Ma 
Ww w 
Storyboard1 i > 4 bl 
A 1 2 3 4 5 6 7 8 9 10 
0.0 | 


For Help, press F1 


Creating a Storyboard Animation 
1. Inthe Model tree, double-click on Scene1 and 
type Explosion. 


Model ~ 
(@ Oldham Coupling 


4 JÍbgoson | «t — 


b Bj Oldham Coupling.iam 


Before creating an exploded view, you need to 
take a look at the Storyboard displayed at the 
bottom of the window. The Storyboard has the 
Scratch Zone located at the left side of the 
timeline. Also, notice that the play marker is 
displayed at 0 seconds in the timeline. 





m 
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, I Ww @- _ FX 


œ (s S69 Snapshot Views x eR 


GL. 


Click in the Scratch Zone area and notice that 
the play marker is displayed inside it. 


Now, the changes made to the assembly in the 
Scratch Zone will be the starting point of the 
exploded animation. You can change the 
orientation of the assembly, hide a component, 
or change the opacity of the component. Use the 
-ü 


to set the camera position for the animation. 


Capture Camera tool on the Camera panel 


On the ribbon, click View tab > Windows panel 
> User Interface drop-down, and then check the 
Mini toolbar option. The Mini toolbar appears 
whenever you activate a tool. 


Assembly Basics 


Interface | Screen 
v'| ViewCube 
¥ Navigation Bar 
*' Mini-Toolbar 

| Status Bar 

! Document Tabs 


| Marking Menu 


| iLogic 
| Model 


Storyboards Panel 





Snapshot Views 


ee 
Click the Tweak Components EB button on 
the Component panel of the Presentation 
ribbon tab. The mini toolbar appears with 
different options, as shown. 


Move) CO Rotate | 

(E Component v) '- 

(LE Local v) (4 Locate |" 

(B> All Components ¥) ("12 | "1% | Full Trail Y 
B9 Gp 








Notice that the default duration for a tweak is 
2.500 s. You can type a new value in the 
Duration box available on the Mini toolbar. 
Select Component from the Selection Filter 
drop-down of Mini toolbar. 

Select the All Components from the Tracelines 
drop-down. This will create tracelines of all 
exploded components. 

Select the Flange subassembly from the graphics 
window. The manipulator appears on the 
assembly. 


Now, you must specify the direction along 
which the sub-assembly will be exploded. 


On the Mini toolbar, select Local > World. 
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(Els Component v) E 


LE. Local ¥) (af Locate | 
[9 Local ` (** |^i* | Ful Trail 7) 





9. Click the Z axis of the manipulator. 





Drag to specify distance 





10. Type 4 in the Z box attached to the manipulator. 





11. Click OK “J on the Mini toolbar. 
12. Right click in the graphics window and select 
Tweak Components from the Marking menu. 
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20. On the Mini toolbar, select Local > World. 
| É& New Storyboard | 












( New Snapshot View ‘Gi ) — 8 Move) CO Rotate | 
( Undo & | . ER} Capture Camera ) Gs Component » tb 
| Create Drawing View [2 ) k| Raster i ; 
erae n eiie Nei = (LE. Local v) (af Locate | “i; 
CIR. Video.) [9 Local ; (n* | | Ful Trail v) 
"I. Repeat Tweak Components 
Hide All Trails — " 
*— Previous View F5 v X) ED 
{a} Home View F6 
Help Topics... 


21. Click on the Z axis of the manipulator. 


13. Select Component from the Selection filter drop- 
down on the Mini toolbar. 

14. Select the other flange sub-assembly. 

15. Click on the Z axis of the manipulator. 


16. Type 4 in the Z box attached to the manipulator, 
and click OK. |. 








éz an 


22. Type 4 in the box attached to the manipulator, 
and then press Enter. 


23. Click OK on the Mini Toolbar. 
ee 





24. Activate the Tweak Components 


command. 
Si 25. Zoom into the flange and click on the key, as 
17. Click the Tweak Components EB button on enews: 
the Component panel of the Presentation 
ribbon tab. Y 


18. On the Mini Toolbar, select Part from the drop- 
down, as shown. 





[) 35 Move ) (g Rotate 
i Part <— (n «c 
( 8 Locate | 9 Local ¥ Li, | m 
Bf All Components v. "i$ |i | Full Trail ~ 
vs» & 





19. Select the front cylinder. 
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26. Click on the Z axis of the manipulator. 

27. Type 3.15 in the box attached to the manipulator 
and press Enter. 

18. Likewise, explode the parts of the flange 
subassembly in the opposite direction. The 


explosion distances are same. 





Animating the Explosion 
1. To play animation of the explosion, click the 
Play Current Storyboard button on the 


Storyboard. 






- (5 Play All Storyboards 


2. Click the Reverse Play Current Storyboard 
button on the Storyboard. 


eT 
MESE - M. 


ense Play Current Storyboard 
W Reverse Play All Storyboards 








10' H1 [2 


You can publish the animation video using the 
Video tool available on the Publish panel. 


3. Make sure that the play marker is at 0 secs on 
the timeline. 


Y : 


4. Onthe ribbon, click Presentation tab » Publish 





panel » Video Len 
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5. Onthe Publish to Video dialog, select Current 
Storyboard option from the Publish Scope 
section. 


You can also select Current Storyboard Range 
and specify the start and end position of 
story board. 


6. Onthe Publish to Video dialog, click the folder 
** icon and specify the project folder as the File 
Location. 

7. Set the File Format to WMV File (*.wmv). 

8. Check the Reverse option to reverse the 
animation. 

9. Leave the other default settings and click OK; 
Publish Video Progress dialog appears. 


A message box appears that the video has been 
published. 


10. Click OK on the message box. 


Taking the Snapshot of the Explosion 
1. Click and drag the play marker on the timeline 
to 15 seconds. 


12 13 14 | 


You can capture the snapshot of the current 
position of the assembly using the New 
Snapshot View tool. 

2. On the ribbon, click Presentation tab > 


r 1 


C 
Workshop panel » New Snapshot View * *» 


The snapshot appears in the Snapshot Views 
window. Notice that playmarker on the snapshot. It 
indicates that the snapshot is dependent on the 
story board. 
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Snapshot Views 


View2 à 


The marker 


indicates the 
associativity 





For example, if you make changes to the assembly at 
the position of the playmarker where the snapshot 
was taken, the Update View symbol appears on the 
snapshot view. You need to click on the Update 
View symbol to update the snapshot. 


Snapshot Views 


ex 
EK 


a Update View 


View2 


3. Click Save Elon the Quick Access Toolbar; the 
Save As dialog appears. 

4. Type-in Oldham coupling in the File name 

box. 

Go to the project folder. 

Click Save to save the file. 

Click OK. 

Click File Menu > Close. 


ye 2L 9x X 
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Creating Drawings 


Chapter 4: Creating Drawings 


In this chapter, you will generate 2D drawings of the parts and assemblies. 
In this chapter, you will: 


e Insert standard views of a part model 

e Create centerlines and centermarks 

e Retrieve model dimensions 

e Add additional dimensions and annotations 
e Create Custom Sheet Formats and Templates 
e Insert exploded view of the assembly 

e Insert a bill of materials of the assembly 


e Apply balloons to the assembly 


TUTORIAL 1 


In this tutorial, you will create the drawing of Flange.ipt file created in the second chapter. 


ZH 
U; 


SECTION A-A 
SCALE 1:1 


5t — edt 
j 76-2014 
| = i 
TITLE 
| — 
^ g MEG 


m [| mee 
mm T 

| a T5  Jn1P 
k a 


E Teer cet 0 | 
l 





Starting a New Drawing File 
1. To start a new drawing, click the Drawing icon 
on the Home screen. 
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m D-@Ha-a - Mwan MARN F Autodesk Inventor Professional 2018 Drawing1 , X yx QD saritha.goud.b ~ Ww @- 2 EX 


EJ Place Views Annotate Sketch Tools Manage View Environments — GetStarted Vault Autodesk A360 


WE ep v RAIBHE cs [2 [2 


Base Projected Auxiliary Section Detail Overlay Draft Break Break Out Slice Crop Horizontal Start New Sheet 
F Sketch 


& 


Modify Sketch Sheets 


Create 
Model x ES : 
Drawing1 
>.) Drawing Resources 
v. [gl Sheet: 1 
-E Default Border 
> -EO ANSI - Large 


Drawing? X 





For Help, press F1 


Edit Sheet 
Format Revision 
Editing the Drawing Sheet Name [Cd 
1. To edit the drawing sheet, right-click on Sheet:1 Orientation 
in the Browser window and select Edit Sheet ee O O 
Sle o 


from the shortcut menu. 
Hei Landscape 
a (e) 


17.000 [ |Excdude from count 





Drawing3 
Drawing Re 





=i Led 
L1 n 
zs Ctrl C [ |Excdude from printing 
ISQ 
Delete Sheet 
Activate 


Auto-Reattach Orphaned Annotations 
3. Click OK. 


The drawing views in this tutorial are created in the 
Third Angle Projection. If you want to change the 
type of projection, then following the steps given 





2. On the Edit Sheet dialog, set Size to B. next: 


4. Click Manage > Styles and Standards > Style 
Editor on the ribbon. 
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Sketch Tools [RAWERETi=S 
Sr 


Parameters 


5. On the Style and Standard Editor dialog, 


«f^ Update specify the settings shown in figure. 
S$ Purge 





Parameters v Styles and Standards 


eS Standard Back | New... y SF | Local Styles 
LU Balloon 
-- Center Mark 


D Datum Target General Available Styles Object Defaults Material Hatch Pattern Defaults 


[F Dimension View Label Defaults 
H Feature Control Frame view Type Display 


[Anarh i | [xus mm 
Hole Table : : | Áo | Nx 
5] ID Label Prefix | 

== Layers VIEW 

# Leader 


E Object Defaults T 
Parts List [_]Use Delimiter (®) Below 


Standard [ Default Standard (ANSI) ] 





| Position Visibility 
[| Constrain to View Border C) Above 


ma | 


iE Revision Table Default Thread Edge Display Projection Type Front View Plane 
Surface Texture — 


: - First Angle From Model 
--T view Annotation CE 

a Weld Symbol (e) : 

we) Weld Bead 


Save and Close Cancel 


Annotate Sketch To« 





6. Click Save and Close. 


Base |Projected Auxiliary Section Detail. Overlay 


Generating the Base View S DE 
1. To generate the base view, click Place views > 2. Onthe Drawing View dialog, click Open 
Create > Base on the ribbon. existing file 2] >| 


3. Onthe Open dialog, browse to the project 
folder. 
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Creating Drawings 


4. Set Files of type to Inventor Files (*.ipt, *.iam, 
* ipn), and then double-click on Flange.ipt. 


5. Setthe Style to Hidden Line 9| 
6. SetScale to 1:1. 
7. Click on the preview, drag, and place it at the 


left side on the drawing sheet, as shown. 
8. Click OK on the dialog. 





5. Click on the dotted line and move the cursor 
vertically downwards. 

6. Click outside the bottom portion of the view, as 
shown. 


L 





Generating the Section View 3 


1. To create the section view, click Place Views > I 
7. Right-click and select Continue. 
Create > Section on the ribbon. 





= fa 
Base Projected Auxiliary |Section| Detail Overlay qq 
Create 


2. Select the base view. 
3. Place the cursor on the top quadrant point of the ocu COREY 
circular edge, as shown. 


8. Move the cursor toward right and click to place 
the section view. 





4. Move the pointer upward and notice the dotted 
line. 
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Creating Drawings 





SCALE 1:1 


Creating the Detailed View 


Now, you have to create the detailed view of the 
keyway, which is displayed, in the front view. 


1. To create the detailed view, click Place Views > 
Create > Detail on the ribbon. 


Annotate Sketch To 





Base Projected Auxiliary Section | Detail | Overlay 
Create 


2. Select the base view. 
3. On the Detail View dialog, specify the settings, 
as shown next. 


Detail View 


View f 5cale Label Style 


View Identifier Scale s7 OF 


9| p 


Fence Shape 


Cutout Shape 


i [ |Display Connection Line 


H 





4. Specify the center point and boundary point of 


the detail view, as shown in figure. 





5. Place the detail view below the base view. 


Creating Drawings 





DETAIL B 
SCALE 2:1 





Creating Centermarks and Centerlines uu es SETTEN AE 
, SCALE 1:1 SCALE 1:1 
1. To create a center mark, click Annotate > 


Symbols > Center Mark on the ribbon. 
Retrieving Dimensions 


Now, you will retrieve the dimensions that were 


46 
Là 2] | eet applied to the model while creating it. 
HK Bw wee " ; 


Surface Welding Impor.. Caterp... s 


ombak 1. To retrieve dimensions, click Annotate > 
ymbols 


Retrieve > Retrieve on the ribbon. 


2. Click on the outer circle of the base view. i] 
= j 
& [E 
Retrieve Model) Start 
Annotations | Sketch 


Retrieve Sketch 





The Retrieve Dimension dialog appears. 


Retrieve Model Annotation 


Select Source 
rae 


Select Features 


Select Parts 





3. To create a centerline, click Annotate > Symbols 
> Centerline Bisector on the ribbon. 


ra J A 
S P A 
Welding Impor.. Caterp... = 


Symbols 


Cancel 





4. Click on the inner horizontal edges of the section 


Gor 2. Select the section view from the drawing sheet. 


Now, you must select the dimensions to retrieve. 
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Creating Drawings 


3. Drag a window on the section view to select all 
the dimensions. 





SECTION A-A R 
SCALE 1 : 1 
SECTION A-A R , , 
: 8. Clickthe right-mouse button and select OK. 
4. Click Select Features under the Select Source a L4 


group. 


5. Click OK to retrieve feature dimensions. 







ZA 
ZZ 


9. Select the unwanted dimensions and press 
Delete. 





SECTION A-A 
SCALE 1:1 


6. Click Annotate > Dimension > Arrange on the 
ribbon. 


ITA Arange, 





7. Drag a selection box and select all the 
dimensions of the section view. 





10. Click and drag the dimensions to arrange them 


properly. 
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Creating Drawings 





SECTION A-A 
SCALE 1:1 


Adding additional dimensions 
1. To add dimensions, click Annotate > 


Dimension > Dimension on the ribbon. 


HO eua ae 
Place Views Annotate ‘Skete 
E E Baseline ~ Arrange 


nm Ordinate - 
Fr] Chain ~ 






Dimension 


Dimension 


2. Select the center hole on the base view. 


A 





A 


3. Right-click and select Dimension Type > 
Diameter. 







= 


‘cancel (ESC). ) gr (v. OK ) 


Options 


Dimension Type 





Snap Settings 


+ Angular 

e ies Angular Foreshortened 

qn Pan 

eb Ee Arc Length 

PONE NEN ia Arc Length Foreshortened 
How To... Chord Length 


i i 1 


4. Place the dimension, as shown in figure. The 
Edit Dimension dialog appears. 


A 





5. Click OK. 


6. Create the dimensions on the detail view, as 
shown in figure. 





DETAIL B 
SCALE 2: 1 


Populating the Title Block 


1. To populate the title block, click File Menu > 
iProperties. 
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Creating Drawings 


2. 


oi 


| 2 Manage Ld 
V Vault 
k 
Server 


Suite 
Workflow — 





Close Ld 


| Options | 


On the Flange iProperties dialog, click the tabs 


one-by-one and type-in data in respective fields. 


Click Apply and Close. 


Saving the Drawing 


1. 


oe S| pe 


Click Save on the Quick Access Toolbar; the 
Save As dialog appears. 

Type-in Flange in the File Name box. 

Go to the project folder. 

Click Save to save the file. 

Click File Menu > Close. 


TUTORIAL 2 


In this tutorial, you will create a custom template, and 


then use it to create a new drawing. 


Creating New Sheet Format 


1. 


On the ribbon, click Get Started > Launch > 
New. 

On the Create New File dialog, click the 
Standard.idw icon. 


LL] 
Hoi 


Standard.idw 


Click Create to start a new drawing file. 

To edit the drawing sheet, right-click on Sheet:1 
in the Browser window and select Edit Sheet 
from the shortcut menu. 
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10. 
11. 


Model ~ 


poraning 
b L Drawing Sources 


" am [-] Repeat Save 
» fala |S Copy 


Delete Sheet 


Ctrl+C 


Activate 


Auto-Reattach Orphaned Annotations 


coin Sheet Format... 
——À 


Expand All Children 
Collapse All Children 


How To... 


On the Edit Sheet dialog, set Size to B. 


Under the Orientation section, you can change 
the orientation of the title block as well as the 
sheet orientation. 


Click OK. 

In the Browser window, expand the Drawing 
Resources > Sheet Formats folder to view 
different sheet formats available. Now, you will 
add a new sheet format to this folder. 

Click the right mouse button on the Borders 
folder and select Define New Border. 


B 





H Drawings 
-l bal Drawing Resources 
+} EX Sheet Formats 


SETTE. 


NS Repeat Base View 






G Define New Border 
[= Defi aN ew Zone Border... 


Expand All Children 
Collapse All Children 


How Ta... 


Now, you can create a new border using the 
sketch tools available in the Sketch tab. 


Click Finish Sketch on the Sketch tab of the 
ribbon. 

On the Border dialog, click Discard. 

In the Browser window, click the right mouse 
button on the Borders folder and select Define 
New Zone Border. 


Creating Drawings 


12. On the Default Drawing Border Parameters 
dialog, type-in 4 in the Vertical Zones box and 
click OK. 


Default Drawing Border Pararneters 


Horizontal Zones Vertical Zones 
Number of Zones Number of Zones 
Label - : Label 


( 2 Alphabetical (®) Alphabetical 
(e) Numeric O Numeric 


E None O None 
RI Cancel 





13. Click Finish Sketch on the Sketch tab of the 
ribbon. 

14. On the Border dialog, type-in 4-Zone Border 
and click Save. 


Border 


Mame: 


4-Fone Border 


Discard Cancel 





15. Expand the Title Blocks folder and click the 
right mouse button on ANSI-Large. 
16. Select Edit from shortcut menu. 


Model x 
[al Drawings 
v. E Drawing Resources 
| >. |i Sheet Formats 
| $ . i Borders 
: vme Blocks 
$ F i S een Finish Sketch 
o [ed] ANS. 
ri sketch! I, Copy Ctrl+C 
v- [Sheet 1 Insert 
- EI Default | Eai 
>. (H ANSI -L 









How To... 


17. On the Sketch tab of the ribbon, click Insert > 
Image. 
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- 1| E] Points 
[| =) fj ACAD 


Insert 


18. Draw a rectangle in the Company cell of the title 
block. This defines the image size and location. 







CHECKED f n 


ipu m bare» «COMPANY» 20 
«TITLE» 
QVED DATE» 


t i iacu 
RR e ee t 


L— — IL ERIS 


b 4x:.030 












:.250 





19. Go to the location of your company logo or any 
other image location. You must ensure that the 
image is located inside the project folder. 

20. Select the image file and click Open. This will 
insert the image into the title block. 


Ee eamm 


«TE 


MFG APPROVED B IVED DATE» 


T ] s Se, [ranr nuen ae 


— a 





21. Click Finish Sketch on the ribbon. 
22. Click Save As on the Save Edits dialog. 
23. Type-in ANSI-Logo in the Title Block dialog. 


Title Block 


Mame: 


ANSItogo 


Save Discard Cancel 





24. Click Save. 

25. In the Browser window, expand Sheet:1 and 
click the right mouse button on Default Border. 

26. Select Delete from the shortcut menu. 


Creating Drawings 


E ANSI A 


v. ise 1 


— + Repeat Finish Sketch 
>. s TEANS - a 


Dele Ja Ef 


How To... 


27. Expand the Borders folder and click the right 
mouse button on 4-Zone Border. 
28. Select Insert from the shortcut menu. 


Model x 
Drawing3 
v. E Drawing Resources 

: > -EH Sheet Formats 

: v. B Borders 

| | LEiDefault Border 


B E ag? Repeat Finish Sketch 


i ~ Catt Bion 





m Copy Ctrl C 


i a ANSI Delete 


LP 


gases MN 

v. Sheet: 1 
L= une How To... 
y LE ANSI -Leno 


29. Click OK on the Edit Drawing Border 
Parameters dialog. 


30. Expand Sheet:1 and click the right mouse button 


on ANSI-Large. 
31. Select Delete from the shortcut menu. 


LCE ANSIHogo 
| [i Sketch Symbols 
v. [ gH sheet:i 

: | | 4-Zone Border 


i i =7 
"ud BET es Finish Sketch 


Edit Definition 
Expand All Children 
Collapse All Children 


How To... 


32. Expand the Title Blocks folder and click the 
right mouse button on ANSI-Logo. 
33. Select Insert from the shortcut menu to insert 


the title block. 


Default Border 
4-Zone Border 
fi Tile Blocks 
CH ANSI -Large 
-a Ta ANSI A 
[Ei sketched s M Repeat Undo 
PESI Irt Copy Ctrl+C 


L- 4-Zone Bor Delete 





34. Click the right mouse button on Sheet:1 and 
select Create Sheet Format. 


L (i sketched symbols 


Fo Repeat Document Settings 


p Ir Copy Ctrl4-c 
l-a Delete Sheet 









Activate 
EB eae Orphaned Annotations 







Collapse All Children 
How Ta... 


35. Type-in Custom Format in the Create Sheet 
Format dialog, and then click OK. 


Format Name: 


Custom Format 
| 





You will notice that the new sheet format is listed in 
the Sheet Formats folder. 
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Creating Drawings 


Drawings 
v. Ea Drawing Resources 
| v. i Sheet Formats 
| : La A size, Portrait, 1 view 
F [ a] A size, Landscape, 1 view 
z [ Ed B size, 2 view 
i: La C size, 4 view 
- [ JO size, 6 view 
B [ JE size, 7 view 
Pod i [a Custom Sheet P 
: v. I Borders 


Creating a Custom Template 
1. Onthe ribbon, click Tools > Options > 
Document Settings. 


Annotate ‘Sketch Tools Manage 





Application |Document| | Exchange 
Settings | App Manager =P 


Options + 


On Document Settings dialog, you can define the 
standard, sheet color, drawing view settings, and 
sketch settings. 





Drawing3 Document Settings 


Standard Sketch Drawing Sheet 


Annotations 
Active Standard 


Default Standard (ANSI) 


In the Browser window, expand the Sheet 
Formats folder and double-click on Custom 
Format. 

Click the right mouse button on Sheet: 2 and 
select Delete Sheet from the shortcut menu. 


* LL [£j Sketched Symbols | Em 
+ 


+ Lal Sheet Repeat Document Settings 
[ed EES B 


Copy | 





Activate 
Auto-Reattach Orohaned Annotatic 


Click OK. 

On the ribbon, click Manage > Styles and 
Standards > Styles Editor. 

On the Style and Standard Editor dialog, select 
Dimension > Default (ANSI). 





ss Style and Standard Editor [Library - Read Or 





eS Standard 
LEE Default Standard (ANSI) 
fo Balloon 
-t- Center Mark 
m Datum Target 
MM Dimension 
Architectural (ANST) 
Default - Fraction (ANST) 
Default - mm (ANSI) 
Default - mm [in] (ANST) 





Default (ANSI) 
EH] Feature Control Frame 
Hatch 





Click the New button located at the top of the 
dialog. 

Type-in Custom Standard in the New Local 
Style dialog, and then click OK. 


10. Click the Units tab and set Precision to 3.123. 


Units Alternate Units Display Text Tolerance Options Notes and LL 





Units Linear 

Linear Format 
: 0.0 Decimal E 
in w 

Precision 
| I —-— 

Decimal Marker 2 1923 -— 

. Period w 


705^ 


2. Leave the default settings on this dialog and 
click Close. 
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Creating Drawings 


11. Click Save and Close. 

12. On the File Menu, click Save As > Save Copy 
As Template. This will take you to the templates 
folder on your drive. 

13. Type-in Custom Template in the File name box. 

14. Click Save. 

15. Close the drawing file without saving it. 


Autodesk Inventor Professional 


1 Save changes to Drawing3? 





Bee» | 


ode | ELEME 


Starting a Drawing using the Custom 


template 
1. Onthe ribbon, click Get Started » Launch » 
New. 


2. Onthe Create New File dialog, click the Custom 
Standard.idw icon. 


Custom 
Template.idw 


3. Click Create and OK to start a new drawing file. 


Generating the Drawing Views 


1. To generate views, click Place views > Create > 


2. On the Drawing View dialog, click Open 
existing file 9 7| 

3. Goto the project folder and double-click on 
Disc.ipt. 

4. Select Front from the ViewCube displayed on 
the sheet. 
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5. SetScale to 1:1. 

6. Click and drag the view to top-center of the 
drawing sheet. 

7. Move the cursor downwards and click to place 
the projected view. 

8. Right-click and select OK. 


—— 


Adding Dimensions 


1. On the ribbon, click Annotate > Dimension > 
Dimension. 

2. Select the circular edge on the base view. 

3. On the ribbon, click Annotate > Format > Select 
Style > Custom Standard. 


Creating Drawings 







(1) By Standarc ¥ 
f & 

P| By Standard T 
Balloon - 









- 
I7 Architectural (ANSI) 
P| Default (ANSI) 
f+] Default - Fraction (ANSI) 
MM Default - mm (ANSI) 
D P| Default - mm [in] (ANSI) 


|+ Custom Standard 


4. Right-click and select Dimension Type > 
Diameter. 

5. Click to place the dimension. 

6. Click OK. 


+ i 


7. Select the horizontal edges on the base view. 


8. Move the pointer toward right and click to place 


the dimension. 
9. Click OK on the Edit Dimension dialog. 


E 
St 


24.000 


10. Add other dimensions to drawing. 


oo 


11. Right-click and select OK to deactivate the 
Dimension tool. 
12. Save and close the drawing file. 


TUTORIAL 3 


In this tutorial, you will create the drawing of 


Oldham coupling assembly created in the previous 
chapter. 


Creating a New Drawing File 

1. On the ribbon, click Get Started > Launch > 
New. 

2. On the Create New File dialog, click the Custom 
Standard.idw icon. 


HoH 


Custom 
Template.idw 


3. Click Create and OK to start a new drawing file. 


Generating Base View 


1. To generate the base view, click Place views > 


Create > Base eu on the ribbon; the Drawing 
View dialog appears. 


2. Click Open existing file 7 on this dialog; the 


Open dialog appears. 


3. Go to the project folder and double-click on 


Oldham_Coupling.iam. 


Creating Drawings 


4. Click the Home icon located above the 


ViewCube. 





5. Set Scale to 1/2. 
6. Click and drag the view at top left corner. 
7. Right-click and select OK. 





Generating the Exploded View 


1. 


To generate the base view, click Place views > 
Create > Base on the ribbon; the Drawing View 
dialog appears. 

Click Open existing file on this dialog; the 
Open dialog appears. 

Go to the project folder and double-click on 
Oldham Coupling.ipn. 

Click the Home icon located above the 
ViewCube. 

Set Scale to 1/2. 

Click and drag the view to the center of the 
drawing sheet. 
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7. Right-click and select OK. 





Configuring the Parts list settings 


1. 


Click Manage > Styles and Standards > Style 
Editor on the ribbon; the Style and Standard 
Editor dialog appears. 

Expand the Parts List node and select Parts List 
(ANSI). 







== Layers 

w# Leader 

| (2) Object Defaults 
E TB Parts List 


Material List (ANSI) 
Parts List (ANSI-AIP) 





rs i C s ed 
HS Revision Table 


3. Click the Column Chooser button under the 


Default Columns Settings group; the Parts List 
Column Chooser dialog appears. 


Default Columns Setting 








ca Grouping 


[S] vie 





| | | 
1 olumn Chooser 


| e Chooser | 


Width 


35,000 
25.000 
PART NUMBER PART NUMBER 55,000 


DESCRIPTION DESCRIPTION 55.000 





On this dialog, select DESCRIPTION from the 
Selected Properties list and click the Remove 
button. 

Select PART NUMBER from the Selected 
Properties list and click Move Up. 

Click OK. 


Creating Drawings 


7. Click Save and Close. 


Creating the Parts list 
1. To create a parts list, click Annotate > Table > 
Parts List on the ribbon; the Parts List dialog 


appears. 


Hole + 
Revision + 


General 
Table 





2. Select the exploded view from the drawing sheet. 


3. Select Parts Only from the BOM View drop- 
down under the BOM Settings and Properties 


eroup. 





Parts List 


Source 


C: Users \Saritha Bathini\Documents Inver 


BOM Settings and Properties 
BOM View 


Seen deed eee ee seen eee eee ener nee ee ene, 


Numbering 


Numeric 


Table Wrapping 


4. Click OK twice. 
5. Place the part list above the title block. 


PARTS LIST 


PART NUMBER 





Creating Balloons 

1. To create balloons, click Annotate > Table > 
Balloon > Auto Balloon on the ribbon; the 
Auto-Balloon dialog appears. 
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a cer p 






Hole + £ 

Fj Revision ~ 
Edit 

A General vers 






Table 








SY) Balloon 





NO Auto Balloon 





Select the exploded view from the drawing sheet. 
Select all the parts in the exploded view. 

Select Horizontal from the Placement group. 
Click the Select Placement button in the 


Placement group. 











Auto Balloon X 
Selection ——— <- Placement 

Select View Set | | IE Select Placement 

HE Add or Remove Components | © Around | 

l | | (®) Horizontal Offset Spacing 

[J Ignore Multiple Instances | Overtical | 
6. Click above the exploded view. 
7. Click OK to place the balloons. 











Saving the Drawing 


1. 


ao eS 


Click Save on the Quick Access Toolbar; the 
Save As dialog appears. 

Type-in Oldham_Coupling in the File Name 
box. 

Go to the project folder. 

Click Save to save the file. 

Click OK. 

Click File Menu > Close. 


Chapter 5: Additional 
Modeling Tools 


In this chapter, you create models using additional 
modeling tools. You will learn to: 


e Create slots 

e Create circular patterns 
e Create holes 

e Create chamfers 

e Create shells 

e Create rib features 

e Create coils 

e Create a loft feature 

e Create an emboss feature 
e Create a thread 

e Create a sweep feature 
e Create a grill feature 

e Create a replace faces 

e Create a face fillet 

e Create a variable fillet 
e Create a boss feature 


e Create a lip feature 


TUTORIAL 1 


In this tutorial, you create the model shown in 


figure: 





Creating the First Feature 


1. 


m 


9. 


Create a new project with the name Autodesk 
Inventor 2018 Basics Tutorial (See Chapter 2, 
Tutorial 1, Creating New Project section to learn 
how to create a new project). 

Open a new Inventor part file using the 
Standard.ipt template (See Chapter 2, Tutorial 3, 
Starting a New Part File section). 

Click the Start 2D sketch button on the ribbon, 
and select the XY Plane. 





Click the Circle Center Point © ction and 
draw a circle (See Chapter 2, Tutorial 1, Starting 
a Sketch section to learn how to create a new 
project). 


Click the Line "d button. 

Specify a point at top left outside the circle. 
Move the pointer horizontally and notice the 
Horizontal constraint symbol. 

Click outside the circle. Press Esc to deactivate 
the Line tool. 





Click the Trim ^h button on the Modify panel. 


10. Click on the portions of the sketch, as shown 


below. 


Additional Modeling Tools 


11. 


12. 


13. 
14. 


15. 


Portions to trim 





Apply dimensions to the sketch (Radius=0.63, 
vertical length=1.102). To apply the vertical 
length dimension, activate the Dimension tool 
and select the horizontal line. Move the pointer 
downward and place the cursor on the bottom 
quadrant point of the arc. Click when the 


symbol o appears. Move the pointer toward left 
and click to place the dimension. 





Click Rectangle > Slot Center Point Arc 
the Create panel. 


on 


Select the origin as the center point. 

Move the cursor outside and click in the first 
quadrant of the circle to specify the start point of 
the slot arc. 

Move the cursor and click in the fourth quadrant 
of the circle to specify the end point of the slot 
arc. 


64 





16. Move the cursor outward from the arc and click. 





17. Click the Dimension button on the Constrain 
panel. 

18. Select the start point of the slot arc. 

19. Select the center point of the slot arc. 

20. Select the end point of the slot arc. 





Additional Modeling Tools 


21. Place the angular dimension of the slot; the Edit 


Dimension box appears. 
22. Enter 30 in the Edit Dimension box and click the 
green check. 





29. Apply other dimensions to the slot. 





panel. 





24. Click the Line "d button on the Create panel. 


25. Draw a horizontal line passing through the 
origin. 30. Click the Circular Pattern button on the Pattern 


panel; the Circular Pattern dialog appears. 





31. Select all the elements of the slot by creating a 
selection window. 





26. Click the Symmetric - a button on the 
Constrain panel. 

27. Select the end caps of the slot. 

28. Select the construction line; the slot is made 


symmetric about the construction line. 


65 


Additional Modeling Tools 





32. Click the cursor button located on the right-side 


on the dialog. Adding the Second feature 


33. Select the origin point of the sketch axis point. 1. Create a sketch on the back face of the model 


34. Enter 4 in the Count box and 180 in the Angle (use the Orbit tool available on the Navigate bar 


box. to rotate the model). 


35. Click the Flip button. 


Circular Pattern 


R | ceomery [Rie 
e 9 
t [ems | [| 


The preview of the circular pattern appears. 





36. Click OK to create the circular pattern. 





2. Extrude the sketch up to 0.078 distance. 





37. Click the Finish Sketch button on the ribbon. 
38. Extrude the sketch up to 0.236 distance (See 
Chapter 2, Tutorial 1, Creating the Base Feature 





section to learn how to create a new project). 
Creating a Counterbore Hole 


In this section, you will create a counterbore hole 
concentric to the cylindrical face. 
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Additional Modeling Tools 


1. Click the Hole button on the Modify panel; the 
Hole dialog appears. 





2. Set the parameters in the Hole dialog, as shown 
in figure. 





Hole : Creating a Threaded hole 
ig In this section, you will create a hole using a sketch 
©) Concentric € - point. 


Plane 


| T Solids 


| ID 
O Nt Click the Start 2D Sketch button and select 
Donc ctn i ~ front face of the model. 


T 





2. Click the Point button on the Create panel. 
Drill Point Termination 
E Ww di8deg > |Throughal ~] A [] E [1 [D Fillet ~ 
um A Tex - 
OME OME CFD oF ^ Dee bid 
mue des | ek i — eme s 
3. Place the point on the front face of the model. 
3. Click on the front face of the model; the preview 4 Click the Horizontal liil button on the 
of the hole appears. Constrain panel. 
he poi h origin; the poi 
Now, you need to specify the concentric reference. A E pou ane Soret n la 
becomes horizontal to the origin. 
6. Create a horizontal dimension of 0.354 between 


4. Select the cylindrical face of the model; the hole 
is made concentric to the model. 


point and origin. 





5. Click OK on the dialog; the counterbore hole is 
created. 
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Additional Modeling Tools 


7. Click Finish Sketch. 

8. Click the Hole button on the Modify panel; the 
Hole dialog appears. 

9. On the Hole dialog, set Placement to From 
Sketch. 


Placement 


E] From Sketch 


10. 





11. Set the Counterbore Diameter to 0.118. 
12. Set the Counterbore Depth to 0.039. 


13. Select the Tapped Hole option. 





14. Set the Thread Type to ANSI Unified Screw 
Threads. 


Thread Type 


| ANSI Unified Screw Threads 


15. Set the Size to 0.073. 
Size 


0.073 (#1) m 


16. Set the Designation to 1-64 UNC. 
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Designation 


1-54 UNC T 


17. Select the Full Depth option. 


| i| Full Depth 


18. Set the Direction to Right Hand. 


Direction 





(^^ Left Hand 


19. Click OK to create the hole. 





Creating a Circular Pattern 
1. Click the Circular Pattern button on the Pattern 
panel; the Circular Pattern dialog appears. 


Did 


C— 


Pattern 


Bll Pe 


ri 
oO 


2. Select the threaded hole created in the previous 


section. 
3. Click the Rotation Axis button on the dialog. 
4. Select the outer cylindrical face of the model. 
5. Enter 6 in the Occurrence box and 360 in the 


Angle box. 
6. Click OK to create the circular pattern. 


Additional Modeling Tools 





Creating Chamfers 

1. Click the Chamfer d button on the Modify 5. Enter 0.039 in the Distance box and 30 in the 
panel. Angle box. 

2. Click the Distance and Angle button on the 
dialog. 


Chamfer 
Chamfer Partial 


Distance 


039 <% 


Angle 
30 


Edge Chain 


JL 





6. Click OK to create the chamfer. 


[v] Preserve All Features 7. Save the model and close it. 








BEC m us m TUTORIAL 2 


In this tutorial, you will create the model shown in 


3. Select the cylindrical face of the counterbore figure. 
hole located at the center. 





Face selected 





4. Select the circular edge of the counterbore hole. 
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Creating the first feature 7. Click the Line yl button and draw lines closing 
1. Opena new Inventor part file using the the offset sketch. 


Standard.ipt template (See Chapter 2, Tutorial 3, 
Starting a New Part File section). 
2. On the ribbon, click 3D Model > Sketch > Start 


[7 
2D Sketch I , 


3. Select the YZ plane. 
4. Draw an L-shaped sketch using the Line gl tool 


and dimension it. 


1.575 


8. Add the offset dimension to the sketch. 


1.575 


5. Click the Offset button on the Modify panel. 


++ Move ^k Trim Ed Scale 
Sg, Copy ->| Extend [À Stretch 


C) Rotate —|- Split 


Modify 


6. Select the sketch and specify the offset position. 





9. Click Finish Sketch. 


10. Click 3D Model > Create > Extrude f the 


| ribbon. 
11. Select the Symmetric option from the Mini 
toolbar. 
E” Utm: D 
TRE Prafile |" 










(Or | Gy Pax. 
1 "- | X) (f Lj Direction 1 
ae. | Ef Direction 2 
| DU Symmetric 


if 


Asymmetric 





| 
| 
| 
| 
| 
| 
I 
L 
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12. Set the Distance to 1.575. 
13. Click OK to create the first feature. 





Creating the Shell feature 
You can create a shell feature by removing a face of 
the model and applying thickness to other faces. 


1. Click 3D Model > Modify > Shell ©’ on the 
ribbon; the Shell dialog appears. 
2. Set Thickness to 0.197. 





(| [35 E 








e^; 
e | Mean "i Optimized Y) 
mlx) Ey 


Now, you need to select the faces to remove. 


3. Select the top face and the back face of the 
model. 
Faces to be 
selected 





4. Select the front face and the bottom face of the 
model. 


71 





Faces to 
select 


5. Click OK to shell the model. 


< 





Creating the Third feature 
1. Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 


Additional Modeling Tools 





Select the front face of the model. 


3. Click Sketch > Create > Rectangle drop-down > 6. Click Finish Sketch. 
Slat Centerto Center-onithe ribbon: 7. Click 3D Model > Create > Extrude on the 
ribbon. 
8. Select the sketch. 
> iConter tnt Contes | 9. Select the To option from the Extents drop- 
5 down. 





10. Select the back face of the model. 
4. Draw a slot by selecting the first, second, and 


third points. Make sure that the second point is 


coincident with the lower horizontal edge. 





Second point 





Third point 
5. Apply dimensions to the slot. 





11. Click the Join button on the dialog. 
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12. Click OK to create the feature. 
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2. Finish the sketch. 

3. Click 3D Model > Create > Extrude on the 
ribbon. 

4. Select the sketch. 

5. Select the All option from the Extents drop- 
down. 

6. Click the Cut button on the dialog. 





Creating a Cut Feature 
1. Create the sketch on the front face of the model, 
as shown below. 





7. Click OK to create the cut feature. 
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Creating the Rib Feature 
In this section, you will create a rib feature at the 
middle of the model. To do this, you must create a 


mid-plane. 


1. To create a mid-plane, click 3D Model > Work 
Features > Plane > Midplane between Two 
Parallel Planes on the ribbon. 


AE gale E 
| ke i & 
fig Plane 


(fi Offset from Plane 
(fg Parallel to Plane through Point 


fy Midplane between Two Planes 


[| —— 








(9) Midplane of Torus 


2. Select the right face of the model. 
3. Select the left face of the model; the midplane is 
created. 







Midplane created 


Second face 


\ 


First face 


4. Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 

5. Select the mid plane. 

6. Click the Slice Graphics button at the bottom of 
the window. 


42 2 





7. Click Sketch > Create > Project Geometry > 
Project Cut Edges on the ribbon; the edges cut 
by the sketch plane are projected. 


+ i 
++ Move ^k 







-* | 






O3 
——— Co 

Project | $9 Py 
Geo netry " eo Rotate -l-i 
ZEE 


Ej Project Geometry 


Project Cut Edges 





—— 
a = 


“fg Project Flat Pattern 
E d 


-— 
res Project to 3D Sketch 


m= 
Froject DWG Geometry 


8. Draw the sketch, as shown below. 
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19. Click Visibility on the Marking Menu; the plane 
will be hidden. 


( Redefine Feature ) 


Ta Select Other... 





20. Save the model and close it. 
9. Finish the sketch. 


10. Click 3D Model > Create > Rib (bon the TUTORIAL 3 
ribbon; the Rib dialog appears. In this tutorial, you will create a helical spring using 
11. Select the sketch. the Coil tool. 





= button 


12. Click the Parallel to Sketch Plane 
on the dialog. 





13. Click the Direction 1 A button. 
14. Set Thickness to 0.197. 


15. Click the To Next |] button. 


e | button below the 





16. Click the Symmetric 
Thickness box. 
17. Click OK to create the rib feature. 





Creating the Coil 

1. Open a new Inventor file using the Standard .ipt 
template (See Chapter 2, Tutorial 3, Starting a 
New Part File section). 

2. Click the Start 2D sketch button on the ribbon, 
and select the XY Plane. 





18. To hide the midplane, select it and right-click. 
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3. Click the Circle Center Point e, uo 

4. Selecta point on the left portion of the 
horizontal axis 

5. Move the cursor outward and click to create a 
circle. 

6. Onthe ribbon, click Sketch » Format » 


š La 
Centerline . 


Click the Line Z button. 

8. Select the origin point of the sketch, move the 
cursor upward, and click to create a centreline. 

9. On the ribbon, click Sketch > Constrain > 
Dimension. 

10. Add the diameter dimension to the circle, as 
shown. 

11. Select the centreline and circle. 

12. Move the pointer downward and click. 

13. Type 1.575 and press Enter. 





14. Finish the sketch. 
15. To create a coil, click 3D Model > Create > Coil 


= on the ribbon; the Coil dialog appears. 


In addition, the profile is automatically selected. 
Now, you need to select the axis of the coil. 


16. Select the centerline as the axis. Click the 


Reverse Axis E button on the Coil dialog, if 
the coil preview is downwards. 


Y 





asn | 


17. Click the Coil Size tab on the dialog. 
18. In the Coil Size tab, specify the settings as given 
next. 





19. Click the Coil Ends tab on the dialog. 
20. Specify the settings in the Coil Ends tab, as 
given next. 


Cail 


Coil Shape Coil Size Coil Ends 
Start , d 
Fla Flat 
Transition Angle 


Flat Angle 


90 deg > 


Transition Angle 





21. Click OK to create the coil. 
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3. Select the XZ plane. 






| Select pli 


4. Click Sketch > Create > Circle > Ellipse e», s. 





the ribbon. 
5. Draw the ellipse by selecting the points, as 
22. Save the model as Coil.ipt and close the file. shown. 


TUTORIAL 4 | Third Point 


In this tutorial, you create a shampoo bottle using 
the Loft, Extrude, and Coil tools. 


Second Point 





First Point 


6. On the ribbon, click Sketch > Constrain > 
Dimension. 

7. Select the ellipse, move the cursor downward, 
and click. 

8. Type 1.968 and press Enter. 

9. Select the ellipse, move the cursor toward left, 
and click. 


10. Type 0.984 and press Enter. 





Creating the First Section and Rails e 
To create a swept feature, you need to create 
sections and guide curves. 
1. Open a new Part file (See Chapter 2, Tutorial 3, 
Starting a New Part File section). aa 
2. Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 11. Click Finish Sketch. 
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12. Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 

13. Select the YZ plane from the graphics window. 

14. Click Sketch > Create > Line> Spline 
Interpolation on the ribbon. 


o Control Vertex 


p Spline 
Interpolation 


|l- Jy Equation Curve 


+= Equation Curre 


7 Bridge Curve 
Bridge Curve 





15. Select a point on the horizontal axis of the 
sketch; a rubber band curve is attached to the 
cursor 


X 


16. Move the cursor up and specify the second point 
of the spline; a curve is attached to cursor. 

17. Move the cursor up and specify the third point. 

18. Likewise, specify the other points of the spline, 
as shown. 

19. Click the right mouse button and select Create. 
The spline will be similar to the one shown in 
figure. 
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— a 


O 


20. Right click and select Create Line from the 
Marking Menu. 
21. On the ribbon, click Sketch > Format > 


Construction — . 

22. Select the origin point of the sketch, move the 
pointer vertically upward and click to create a 
vertical construction line. 


Additional Modeling Tools 


22; 


24. 


25. 


26; 


27. 
28. 





On the ribbon, click Sketch > Constrain > 


Vertical |. 
Select the lower end points of the vertical 
construction line and the spline. 





On the ribbon, click Sketch > Constrain > 
Dimension. 


Select the lower end points of the construction 
line and spline. 

Move the cursor downward and click. 

Type the 1.968 in the Edit Dimension box and 
press Enter. 





Points to 
select 
Lf 
Dimension: 


Edit d4 X 
v 


29. Select the second point of the spline and the 








— 


construction line. 

30. Move the cursor and click to place the 
dimension. 

31. Type 2.362 in the Edit Dimension box and press 


Enter. 





32. Apply the other horizontal dimensions to the 
spline, as shown in figure. 





33. Select the origin point of the sketch and the top 
end point of the spline. 
34. Move the pointer toward right and click. 
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35. Type 8.858 in the Edit Dimension box and press 


Enter. 






Points to 
select 




















37. Click Sketch > Pattern > Mirror bid on the 
ribbon; the Mirror dialog appears. 


38. Select the spline. Make sure that you select the 
curve and not the points. 

39. Click Mirror line on the Mirror dialog, and then 
select the construction line. 

40. Click Apply, and then click Done. 
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41. Click Finish Sketch. 


Creating the second section 
1. Click 3D Model > Work Features > Plane > 
Offset from Plane on the ribbon. 





Plane 


Ó Offset from Plane 











z Parallel to Plane through Point 





2. Select the XZ plane from the Browser window. 


Model ow 


E Parti 
> tie View: Master 
v Origin 
! - [3l vz Plane 
| ES XY Plane 
— [E]x Axis 
— E] v Axis 
. Elz axis 
i4 Center Point 
RE [Sketch 
E Sketch2 


i. C3 End of Part 





3. Enter 8.858 in the Distance box. 


U(gsse ^  ]» 
CAES 
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4. ClickOK * 

5. Onthe ribbon, click the 3D Model » Sketch » 
Start 2D Sketch. 

6. Select the newly created datum plane. 

7. Rightclick and select Center Point Circle from 
the Marking Menu. 

8. Select the origin point, move the cursor outside, 
and click to create a circle. 

9. Rightclick and select OK. 

10. Right click and select General Dimension from 
the Marking Menu. 

11. Select the circle, move the cursor outward, and 
click. 

12. Type 1.574 and press Enter. 





13. Click Finish Sketch on the ribbon. 


Creating the Loft feature 

1. Tocreatea loft feature, click 3D Model » Create 
> Loft ‘J on the ribbon; the Loft dialog appears. 

2. Select the Rails option from the dialog. 


Loft 


Curves Conditions Transition 


Sections Rails 


Click to add Click to add 


Output 
C| Closed Loop 


im L] Merge Tangent Faces 


erc OK 





3. Click Click to add in the Sections group and 
select the circle. 








First Section 





4,921 
3.740 ^1 
2.362 
ae 
Select the ellipse. 
Click Click to add in the Rails group. 
Select the first rail. 


Select the second rail. 
Click OK to create the loft feature. 


- 2 Oe Or s 
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Cancel 


Additional Modeling Tools 





Creating the Extruded feature 


1. 


8. 
g; 


Right click and select New Sketch from the 
Marking Menu. 

Select the plane locate at the top of the sweep 
feature. 

Right click and select Center Point Circle from 
the Marking Menu. 

Select the origin point, move the cursor outside, 
and click to create a circle. 

Right click and select OK. 

Right click and select General Dimension from 
the Marking Menu. 

Select the circle, move the cursor outward, and 
click. 

Type 1.574 and press Enter. 

Click Finish Sketch on the ribbon. 


10. Click the Extrude button on the Create panel. 
11. Extrude the circle up to 1 in. 
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Creating the Emboss feature 

1. Click 3D Model > Work Features > Plane > 
Offset from Plane on the ribbon. 

2. Select the YZ plane from the Browser window. 


Model yw 


fq) Parti 

> Fa Solid Bodies(1) 
> Te View: Master 
vB Origin 

| - [ghe Plane 

: - [9l XY Plane 

o e EX Ais 

| i.E]v Axis 

^ E12 Axis 

| i. Center Point 





3. Enter 2 in the Distance box and click OK: «j 





Additional Modeling Tools 


10. 
11. 


12. 
13: 


Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 
Select the newly created datum plane 


Click Sketch > Create > Circle > Ellipse e». 
the ribbon. 

Draw the ellipse by selecting the points, as 
shown. 





On the ribbon, click Sketch > Constrain > 
Dimension. 

Select the ellipse, move the cursor downward, 
and click 

Type 2 and press Enter. 

Select the ellipse, move the cursor toward left, 
and click. 

Type 1.35 and press Enter. 

Select the origin point of the sketch and the 
center point of the ellipse. 
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14. 


15. 
16. 


17. 


18. 


19. 


20. 


21. 


22. 


20: 


24. 
25. 


Move the cursor toward left and click to place 
the dimension between the selected point. 
Type 2.55 and press Enter. 

Right click and select Line from the Marking 
Menu. 

Right click and select Construction from the 
Marking Menu. 

Select the origin point of the sketch and the 
center point of the ellipse. 

Right click and select OK; a construction line is 
created between the sketch origin and the 
ellipse. Also, the sketch is fully-constrained. 
Click Finish Sketch. 





Click 3D Model > Create > Emboss “on the 
ribbon; the Emboss dialog appears. 
Select the sketch, if not already selected. 





Click the Engrave from Face button on 
the dialog. 
Set the Depth to 0.125. 


Click OK to create the embossed feature. 


Mirroring the Emboss feature 


1. 


Click 3D Model > Pattern > Mirror on the 
ribbon. 


EAT 


Pattern 


Select the emboss feature from the model 
geometry. 


Additional Modeling Tools 


3. On the Mirror dialog, click the Mirror Plane 
button, and then select the YZ Plane from the 
Browser window. 

4. Click OK to mirror the emboss feature. 








[ ] All Fillets 
[ ]All Rounds 


6. Select the edges of the emboss features, and click 
OK. 





Creating Fillets 

1. Click 3D Model > Modify > Fillet on the ribbon; 
the Fillet dialog appears. 

2. Click on the bottom and top edges of the swept 
feature. 

3. Set Radius to 0.2. 





4. Click Click to add on the Fillet dialog. 
5. Set Radius to 0.04. 
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Shelling the Model 


1. Click 3D Model > Modify > Shell ©’ on the 
ribbon; the Shell dialog appears. 

2. Set Thickness to 0.03. 

3. Select the top face of the cylindrical feature. 





2. Click the Slice Graphics icon located at the 
bottom of the window. 





3. On the ribbon, click Sketch > Create > Line. 
4. Right click and select Centerline from the 





Marking Menu. 


4 Click OK to create the shell. 5. Select the origin point of the sketch, move the 


4 | 


cursor vertically upward and click to create a 
vertical centreline. Press Esc. 
6. Deactivate the Centerline icon on the Format 










panel. 

7. Right click and select Create Line from the 
Marking Menu. 

8. Right click and select Construction from the 
Marking Menu. 

9. Create a horizontal construction line, as shown. 


Adding Threads 
1. Select the YZ Plane, and then click Create 
Sketch. 
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10. Deactivate the Construction icon on the Format 
panel of the Sketch ribbon tab. 

11. On the ribbon, click Sketch > Create > Line. 

12. Create a closed profile, as shown. 





13. On the ribbon, click Sketch > Constrain > 


Symmetric Ci] 

14. Select the two inclined lines of the sketch, and 
then select the construction line; the two inclined 
lines are made symmetric about the construction 
line. 





15. Click the Dimension button on the Constrain 


panel. 

16. Select the two inclined lines, move the cursor 
horizontally toward left and click. 

17. Type 60 in the Edit Dimension box and press 
Enter. 
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Edit Dimension : d40 X 





18. Draw the thread profile. 





19. On the ribbon, click Sketch > Create > Fillet D i 
20. Type 0.04 in the 2D Fillet box. 


21. Make sure that the Equal 
the 2D Fillet box. 
22. Select the two corners of the sketch, as shown. 


button is active on 








23. Close the 2D Fillet dialog box. 


Additional Modeling Tools 


29. Click OK. 





24. Click Finish Sketch on the ribbon. 

25. On the ribbon, click 3D Model > Create > Coil 

30. In the Browser Window, right click on the YZ 
Plane, and then select New Sketch. 

31. On the ribbon, click Sketch > Create > Project 


Cut Edges > Project Geometry ™ . 


32. Select the edges of the end face of the thread. 


= ; the closed profile of the sketch is selected, 
automatically. 
26. Select the axis of the coil. 





27. On the dialog, click the Coil Size tab and select 
Type > Pitch and Revolution. 

28. Type-in 0.275 and 2 in the Pitch and Revolution 33. Draw a straight line connecting the end points of 
boxes, respectively. the projected elements. 


Coil x 


Coil Shape CoilSize Coil Ends 


Type 

Pitch and Revolution v | 
Pitch Height 

"ES > 
Revolution 


E 
| J N 
Í 


lin 
Taper 
cance 


87 


Additional Modeling Tools 


Note that you need the reverse the direction of 
revolution. 





34. Click Finish Sketch. 

35. Activate the Revolve tool and click on the 
vertical line of the sketch. 

36. On the dialog, select Extents > Angle, and then 
type-in 100 in the Angle1 box. TUTORIAL 5 


37. Click the Direction 1 button. In this tutorial, you create a chair, as shown. 


40. Save the model. 





38. Click OK. 


Creating a 3D Sketch 


1. Opena new Inventor file using the Standard.ipt 
template (See Chapter 2, Tutorial 3, Starting a 
New Part File section). 

2. Click the Home icon located above the 
ViewCube. This changes the view orientation to 
Home. 





39. Likewise, blend the other end of the thread. 3. Onthe ribbon, click 3D Model » Sketch » Start 
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2D Sketch > Start 3D Sketch. 


3D Model = 






Py Start 2D Sketch 


| 
Start 3D Sketch 
Eid 


4. Onthe 3D Sketch tab of the ribbon, click Draw 


V 
m 
þmi o 
- 
(b 


-— 
m 
T 


ile 3D Model 


Sr 


Line | Helical Arc 
Curve K 


LEN 


5. Expand the Draw panel on the ribbon and 
activate the Precise Input option. 


Gah Precise Input 


6. On the Precise Input toolbar, click the Reset to 
Origin button. 

7. Select the Relative option from the drop-down 
available on the Precise Input toolbar. 


X: |-1.417 in | Y: | 0.664 in | Z: | 0.753 in 


AY | EN Reposition Iu | A. Reset to Origin mU 





04 


} Wickes 
2 Relative. 






8. On the Precise Input toolbar, click in the X box 
and type 0. 

9. Press the Tab key and type 0 in the Y box. 

10. Likewise, type 0 in the Z box. 

11. Press Enter to specify the first point. 


|x: ol IET Jazo 














Show | f° Reposition Triad | wb. Reset to Origin | (F=|¥ 


i | 9.0.6 
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12. Type-in 12 in the X box and press Tab on your 
keyboard. 
13. Likewise, type-in 0 in the Y and Z boxes. Press 


Enter to specify the second point. 





14. Type-in 0, 0, and 20 in the X, Y, and Z boxes, 
respectively. Press Enter. 





15. Type-in 0,18, 0 in the X, Y, and Z boxes, 
respectively. Press Enter. 


Additional Modeling Tools 





16. Type-in 0, 0 and -22 in the X, Y and Z boxes, 
respectively. Press Enter. 


| 18. Type-in -12, 0, and 0 in the X, Y, and Z boxes, 
C respectively. Press Enter. 








17. Type-in 0, 18, and O0 in the X, Y, and Z boxes, 
respectively. Press Enter. 


19. Click the right mouse button and select OK. 
20. On the 3D Sketch tab of the ribbon, click Pattern 
> Mirror. 
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2. jb pnm 


‘Spline Inter: 


a) Bend | e 


25. Type-in 3 in the Bend dialog and select the 
intersecting lines, as shown in figure. 


eM © II | 


Pattern 


21. Drag a selection box and select all the sketch 
elements. 


Is 


22. Click the Mirror Plane button on the dialog, and 
then select YZ Plane from the Browser window. 
23. Click Apply and Done on the dialog. me 


26. Likewise, bend the other corners of the 3D 
sketch. 


24. On the ribbon, click 3D Sketch > Draw > Bend. 
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fx:3.000 


3.000 
Nes: 

3 000 
fx:3.000 *x:3.000 





fx:3.000 
27. Click the right mouse button and select OK. 
28. On the ribbon, click 3D Sketch > Constrain > 
Fix © | 
29. Select the origin point of the sketch. 





30. Add dimensions to fully define the sketch. 
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fx:3.000 





fx:3.000 20.000 


I 


31. Click Finish Sketch on the ribbon. 
32. On ribbon, click 3D Model > Work Features > 
Plane > Normal to Axis through Point. 






EJ B Normal to Asis through Point 





el Normal to Curve at Point 





33. Click on the horizontal line of the sketch and its 
end point. 





34. Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 


Additional Modeling Tools 


Creating the Sweep feature 


35. Select the newly created plane. 1. On the ribbon, click 3D Model > Create > 
36. Create two concentric circles of 1.250 and 1 Sweep. 
diameters. 


EIBEMIS EE Sketch Inspect fools Manage 








> g (f — | Sweep| OE 
^ m um) ai 
t Box Extrude Revolve n 

atch ` me z Coil (iS R 
ch Primitives Create 


2. Zoom into the circular sketch and click in the 
outer loop. 





37. Add dimensions from the sketch origin to 
position the circles. 


2.000 





4. Click OK to sweep the profile. 


Sketch Origin 





38. Click Finish Sketch. 


93 


Additional Modeling Tools 


LL 
Oy | Biv | x 
D Ge 





10. On the Extrude dialog, select Extents > 
Between. 
11. Click on the tubes on both sides of the sketch. 





Start a sketch on the YZ Plane. 
Click the Slice Graphics icon at the bottom of 
the graphics window. 

7. Draw two concentric circles and dimension 
them. 


ih 
E 
o 
O 
2 
iV 





12. On the Extrude dialog, uncheck the Check to 
h terminate feature on the extended face options. 


18.000 





8. Click Finish Sketch. 
9. Activate the Extrude tool and click in the outer 
loop of the sketch. 





This will avoid the extruded feature from 
terminating on the extended portion of the 
selected surface. 


13. Click OK to extrude the sketch. 


94 


Additional Modeling Tools 





Creating the Along Curve pattern 

1. On the Browser window, click the right mouse 
button on the 3D Sketch and select Visibility; 
the 3D sketch is displayed. 


— "&* Center Pont 


Wt bes Repeat Rectangular Pattern 
Bsn Sy, Edit 3D Sketch 
Tt Ex Properties... 
C} En Measure b 
Create Note 
A isibility 
« Dimension Vis Sity 


I2. hAme am DX BI 





2. Onthe ribbon, click 3D Model » Pattern » 
Rectangular Pattern. 


bid 
S 


+ + 
eso 


Pattern 


3. Click on the extrude feature. 

4. On the Rectangular Pattern dialog, click the 
Direction 1 button, and then click on the 3D 
sketch. 





fx:3.000 


5. Type-in 3 and 23 in the Column Count and 


Column Spacing boxes, respectively. 


6. Select Spacing > Distance from the drop-down 


menu. 


7. Click the double-arrow button located at the 


bottom of the dialog. This expands the dialog. 


8. Set the Orientation to Direction 1. 


Rectangular Pattern x 


R Features 
e» A Solids 


Direction 1 Direction 2 


xt zi k xt ze 
es 5] om 


Distance v Spacing 

z NIE 

Direction 1 Direction 2 

M Start * | Start 
Compute Orientation 
Optimized ©) Identical 

@ identical @ Direction1 

(O Adjust Direction2 


9. Click OK to pattern the extruded feature. 
10. On the Browser window, click the right mouse 


button on the 3D sketch and select Visibility. 


Additional Modeling Tools 


This hides the 3D sketch. 





6. Click Finish Sketch. 
7. On the ribbon, click 3D Model > Freeform > 


Box — . 


Creating the Freeform feature 8. Select the plane tangent to the extruded feature. 
1. Ontheribbon, click 3D Model » Work Features 9. Select the sketch point to define the location of 
> Plane. the freeform box. 


10. Click and drag the side-arrow of the freeform 
box. 





2. On the Browser window, click the XZ Plane. A 
plane appears on the XZ Plane. 

3. Click on top portion of the extruded feature. A 
plane appears tangent to the extruded feature. 





11. Click and drag the front arrow of the freeform 
box. 





4. Start a sketch on the new plane. 
5. Place a point on the sketch plane and add 
dimensions to position it. 
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Additional Modeling Tools 


ga 
S |g 
= 
- 
vA 


Direction 


DLE 





[ ]Length Symmetry 
[ ]width Symmetry 
[ ]Height Symmetry 


14. Click OK to create the freeform shape. 
rm, 





12. Click and drag the top arrow to increase the 
height of the freeform box. 





Editing the Freeform Shape 
1. On the ribbon, click Freeform > Edit > Edit 


Form d 


2. Hold the Ctrl key and click on top faces of the 
freeform shape. 





13. On the Box dialog, type-in 4, 1, and 2 in the 
Faces boxes, respectively. 
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Additional Modeling Tools 


8. Drag the vertical arrow downwards. 





3 w, 
L | ü m Locate 
d e lale 6p 





3. Click on the arrow pointing upwards. 9. Click OK on the Edit Form dialog. 
a 10. Click Finish Freeform on the ribbon. 





5. Click OK on the dialog. 
6. On the ribbon, click Freeform > Edit > Edit 





ee Create another Freeform box 
Form : 1. Ontheribbon, click 3D Model » Work Features 
7. Hold the Ctrl key and click on the two edges at i 

the front. > Plane 


2. On the Browser window, click the XY Plane. 
3. Click on the vertical portion of the sweep feature 
to create a plane tangent to it. 
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Additional Modeling Tools 





4. Start a sketch on the new plane. 
5. Place a point and add dimensions to it. 








6. Click Finish Sketch. 


Activate the Freeform Box — tool. 

8. Select the new plane and click on the sketch 
point. 

9. On the Box dialog, type-in 27, 16, and 3 in the 
Length, Width, and Height boxes, respectively. 

10. Click OK, and then click Finish Freeform. 
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11. Save and close the file. 


TUTORIAL 6 


In this tutorial, you create a bolt. 





Start a new part file 


1. 


Start a new part file using the Standard.ipt 
template (See Chapter 2, Tutorial 3, Starting a 
New Part File section). 

On the ribbon, click 3D Model > Primitives > 


Primitive drop-down > Cylinder ©, 

Click on the YZ Plane. 

Click the origin point of the sketch to define the 
center point of the circle. 

Move the pointer and type-in 0.75 in the box, 
and then press Enter. 


Additional Modeling Tools 





6. ‘Type-in 3 in the Distance box and press Enter. 


4. Type-in 6 in the Polygon dialog. 


Polygon X 





7) Done 


Creating the second feature 


1. Starta sketch on the YZ Plane. 


5. Move the pointer vertically upward. You will 
E Parti 
» Eg Solid Bodies(1) notice that a dotted trace line appears between 
6 HSMIDMCNIISIEY the origin point and the pointer. 
4 & Origin 
[3l xz Pla 
[3l xv Plane 
[-]X Axis 
[-]Y Axis 
[-]Z Axis 
> Center Point 
b (Jf Extrusion1 
Q End of Part 


2. On the ribbon, click Sketch > Create > 
Rectangle drop-down > Polygon. 
=" Three Point Arc 


Shot 


+ Center Point Arc 


eh 


3. Click the sketch origin. 





6. Click to create the polygon. 
7. Click Done on the dialog. 
8. On the ribbon, click the Sketch > Format > 


~ a 
Construction  . 


9. Activate the Line tool and select the vertices of 
the polygon. 
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Additional Modeling Tools 


Adding Threads 
1. On the ribbon, click 3D Model > Modify > 
Thread = . 


2. Click on the cylindrical face of the model 
geometry. 


option and type-in 1.5 in the Length box. 


Thread 





—- Location Specification 


| m Face [^] Display in Model 


L 


10. Activate the Dimension tool and create a 


Thread Length 


dimension, as in figure. 


L] Full Length 








settings. 


Thread 











11. Finish the sketch. Location Specification 
12. Activate the Extrude tool and select the sketch, if Thread Type 
not already selected. ‘ANSI Unified Screw Threads 7 
13. On the Extrude dialog, type-in 0.5 in the si . Designation 
Distance box. 075 v||3/4-10UNC —- 
14. Use the Direction1 ™ or Direction 2 x Ex v] (&) Right hand 
buttons to make sure that the polygon is 7 ~ OLeft hand 
truded t d left. ane : E z 
EXE ed toward le ae eel 
15. Click OK. ae ee! 


5. Click OK to add the thread. 
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3. On the Thread dialog, uncheck the Full Length 


4. Click the Specification tab to specify the thread 


Additional Modeling Tools 


Creating iParts 

The iParts feature allow you to design a part with 
different variations, sizes, materials and other 
attributes. Now, you will create different variations 
of the bolt created in the previous section. 


1. Onthe ribbon, click Manage > Parameters > 
Parameters. This opens the Parameters dialog. 


Sec 


Parameters 









2. On the Parameters dialog, click in the first cell of 
the Model Parameters table, and type-in 
Diameter. 


Pope | 





3. Likewise, change the names of other parameters. 


i] Headsize 


ys Headwidth | 


!| Threadlength 





4. Click Done on the Parameters dialog. 
5. Click the right mouse button in the graphics 


window and select Dimension Display > 


Expression. 


ds 


(Measure mj GT Extrude ) 


( Undo 4 | (ig Revolve ) 


(Work Plane [i ) (6) Hale ) 


| > New Sketch ) 
_g New 3D Sketch 






Measure 

(&) create iMate oli | 

19; Move : EOP to Top Fer s 
4 Move T : 

S | x E Precise Value | 

Show All — 

Hide Others 


On the Browser window, click the right mouse 
button on the Extrusionl1 and select Show 
Dimensions. You will notice that the 
dimensions are shown along with the names. 


[ep AT Plane 

i X Axis 

EY axi [5] Repeat Work Plane 

“> Cent Á WEN 
Ht Extrusion di 






Ctri4c 


Infer iMates 
Measure d 


Create Note 


(C3 End of P: 


Diameter = 0.751 


d2 = 0.0 deg 


7. On the ribbon, click Manage > Author > Create 


iPart. 


Additional Modeling Tools 





This opens the iPart Author dialog. In this dialog, 
you will define the parameters to create other 
versions of the model geometry. 


3À iPart Author 


Parameters Properties Suppression iFeatures iMates WorkFeatures Threads Other 








o Part5 Name 

[- at Extrusion 1 Diameter 
x= Diameter [0.75 in] Height 
x= Height [3 in] Headsize 


Headwidth 
= d2[0.0d 
es t eg] Threadlenght 


[B rember Part number [Diameter | Height [Headsize [Headwidth [Threadlenght | 
HL fso — jatsoi — [575m |n  |Ls5m losin [isn 


The table at the bottom of this dialog shows the 
parameters for the iPart factory. You will notice that 
the renamed parameters are automatically added to 
the table. If you want to add more parameters to the 
table, then select them from the section located at the 
left side. Click the arrow button pointing towards 
right. Likewise, if you want to remove a parameter 
from the table, then select it from the right side 
section and click the arrow pointing toward left. 


8. Now, click the right mouse button on the table 
and select Insert Row. Notice that a new row is 
added to the table. 


Part5-01 


Part5-01 0.75 in 3in 





= 






Delete Row 


Set As Default Row 


9. Likewise, insert another row. 





10. In the second row of the table, type-in new 
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values (5, 0.75, and 3) in the Height, Headwidth, 
and Threadlength boxes. This creates the second 
version of the bolt. 





11. In the third row of the table, type-in new values 
in (2, 0.75, and 3) the Headsize, Headwidth, and 
Threadlength boxes. This creates the third 
version of the bolt. 





Now, you have to set the default version of the bolt. 


12. Click the right mouse button on the third row of 
the table and select Set As Default Row. 








Dark5.n3 n 75 in Jim 






Loin 
2 





Insert Raw 


Delete Row 





| Options. 


13. Click OK to close the dialog. Notice that the 
default version of the bolt changes. 





In the Bowser Bar, you will notice that the Table 
item is added. 


14. Expand the Table item in the Browser Window 


Additional Modeling Tools 


to view the different variations of the iPart. If you want to edit the table using a spreadsheet, 
Notice that the activated version of the iPart is then click the right mouse button on Table and 
designated by a check mark. select Edit via Spreadsheet. Click OK on the 


message box. 















gP Part2 
ai Table 
aJ Part2-01 ipee | 
&] Part2-03 -- SPICE [1l Repeat iPart Author 
&] Part2-02 Delete 
New 
F2 sj, L4. Edit Table... 
15. Double-click on any other version of the iPart to Tz. vie, E Eit via Spreadshegt,. 
a I E 
activate it. + Be orig Expand All Children 
Collapse All Children 
i How Ta... 
gP Part2 [H xy Plane 
af Table 
Part2-01 . : 
Mraz Á= Now, modity the values in the spreadsheet and close 
&] Part2-02 


it. A message pops up asking you to save the 
changes. Click Save to save the changes. 





B | C | D | E | F | G | H 
Member [Part Numt Diameter Height ^ Headsize Headwidt Threadler Thread1 
2 Part2-01 Part2-01 0.75in  3in 1.5 in 0.5 in 1.5 in Compute 
3 Part2-03 Part2-03 0.75in 5 1.5 in 0.75in 73 Compute 
4 Part2-02 Part2-02 0.75in  3in 2 0.75in 3 Compute 


If you want to save anyone of the iPart versions as a 
separate part file, then click the right mouse button 
on it and select Generate Files. 





Y | 











If you want to make changes to any version of the gP Part2 
bolt, then click the right mouse button on it and T "us 
7 Part2-01 
select Edit table. S] part?-03 
[v] E] ES a Repeat Edit using Spreadsheet 
w | ma [ia Solid Bodies(1 EST 
[ie View: Master x 
gP Part2 > Copy 
-r- gjë Table T [Er origin [11 Edit Table... 
&] Part2-01 [9 vz Plane — 
TH XZ Plane 
v] s IEEE es e 
peat : Help Topics... 
gl Part2-02 (i Renea M eee penes Hi 


Ca Solid Bodiest E 
Te View: Master. 





=H [EF Origin 16. Save and close the file. 
[E] vz Plane St : 
XZ Plane ^ Help Topics... 


FF sr ric. n TUTORIAL 7 


In this tutorial, you create a plastic casing. 
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Additional Modeling Tools 





Creating the First Feature 

1. Opena new Autodesk Inventor part file using 
the Standard.ipt template (See Chapter 2, 
Tutorial 3, Starting a New Part File section). 

2. On the ribbon, click 3D Model > Sketch > Start 
2D Sketch. 

3. Select the XZ Plane. 

4. On the ribbon, click Sketch > Create > Line. 

5. Click in the second quadrant, move the cursor 
horizontally toward right, and then click to 
create a horizontal line, as shown. 





6. On the ribbon, click Sketch > Create > Arc drop- 
down > Arc Three Point. 
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A 
® D: 


Polygon 


E Arc 
Three Point 
i 


-—o Arc 


Tangent 





Select the right endpoint of the horizontal line. 
Move the cursor vertically downwards and click 
to define the second point. 

Move the pointer towards right and click on the 
horizontal axis line. 


Third point 


10. Likewise, create another three-point arc and 


horizontal line, as shown. 


Additional Modeling Tools 


11. Create a vertical construction from the origin 


Second 
point 


point. 






12. On the ribbon, click Sketch > Constrain > 


Symmetric Ci] 


13. Select the two arcs and the construction 


I Third selction 


H 


4} 


First selection 


14. Likewise, create a horizontal construction line 


Second selection 









LET 


4 


from the origin point, and then make the two 
horizontal lines symmetric about it. 
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d 





Third selction 





First selection 


15. Add dimensions to the sketch. Also, add the 
Vertical constrain between the origin and center 
point of the arc. 














16. Click Finish Sketch. 

17. Click the 3D Model > Create > Extrude on the 
ribbon; the Extrude dialog appears. 

18. Set the Distance to 3.15. 

19. Click the More tab and set the Taper angle to -10. 

20. Click the OK button. 


Additional Modeling Tools 





Creating the Extruded surface 


L 


Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon, and then select the XY Plane. 


a) Part2 
v Eo Solid Bodies(1) 
b T= View: Master 
a & Origin 
[3 Yz Plane 
XZ Plane 
ky Phang + 
[-]X Axis 
[-] Y Axis 
[-]z Axis 
‘> Center Point 
b at Extrusion1 
@ End of Part 





Click the Slice Graphics button at the bottom 
of the window or press F7 on the keyboard. 
Click Sketch > Create > Line > Spline 
Interpolation on the ribbon. 

Create a spline, as shown in figure (See Chapter 
5, Tutorial 4, Creating the First Section and Rails 


section). 





Apply dimensions to the spline, as shown 
below. 
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6. Click Finish Sketch. 


7. Click the Extrude jf, ton. 


8. Select the sketch, if not already selected. 
9. Onthe Extrude dialog, set the Output type to 
Surface. 





10. Set the Extents type to Distance. 
26. Select the Symmetric button. 
27. Extrude the sketch up to 17 in distance. 





Replacing the top face of the model with 
the surface 
]. Onthe Surface panel of the 3D Model ribbon, 


click the Replace Face button; the Replace 
Face dialog appears. 


Now, you need to select the face to be replaced. 
2. Select the top face of the model. 


Next, you need to select the replacement face or 
surface. 


Additional Modeling Tools 


3. Click the New Faces button on the dialog and 
select the extruded surface. 


A 
A You can also use a solid face to replace an existing oO 


face. 


4. Click OK to replace the top face with a surface. o 





4. Setthe Radius to 1.5 and click the OK button to 
create the face fillet. 





5. Hide the extruded surface by clicking the right 
mouse button on it in the Browser Window and 
un-checking Visibility. 





e e 5. Likewise, apply a face fillet of 1.5 radius 
Creating a Face fillet PP 


1. Click the Fillet button on the Modify panel. 
2. Click the Face Fillet button on the Fillet dialog. 


between top surface and the back inclined face 
of the model. 





Fillet 


P4 | 
E 





E 
Mera 


3. Select the top surface as the first face and the 
inclined front face as the second face. 





Creating a Variable Radius fillet 


1. Click the Fillet paton on the Modify panel. 


2. Click the Variable tab on the Fillet dialog. 
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Additional Modeling Tools 


E. Constant ÉP Variable E] setbacks 


[^| Smooth radius transition 





= 





6. Set the radii of the Start, End, Point 1 and Point 
2 as shown below. 


3. Select the curved edge on the model; the 





preview of the fillet appears. Point Radius Position 
GNE Mya OM es 
End 6 1.0 
Point 1 1 0.0000 
Point 2 8 0.9103 


You can also specify the fillet continuity type. By 
default, the Tangent Fillet type is specified. 


6. Select Smooth (G2) Fillet type from the Edges 
section. 





4. Select a point on the fillet, as shown in figure. 





7. Make sure that the Smooth radius transition 
option is checked. 
8. Click OK to create the variable fillet. 





5. Select another point the fillet, as shown in figure. 
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Additional Modeling Tools 


Mirroring the fillet 
1. 
9. Click the Mirror Ml button on the Pattern panel; 
the Mirror dialog appears. 
10. Select the variable radius fillet from the model. 
11. Click the Mirror Plane button on the dialog. 
12. Select the XY Plane from the Browser window. 
13. Click OK to mirror the fillet. 
2. 
3. 
Shelling the Model 
1. Clickthe Shell E button on the Modify panel; 
the Shell dialog appears. 
2. Click the Inside P lbutton on the dialog and set 
the Thickness to 0.2 in. 
3. Rotate the model and select the bottom face. 
4. 
5. 
6. 
7: 
8. 





4. 








Click OK. 
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Creating the Boss Features 


Click 3D Model » Sketch » Start 2D Sketch on 
the ribbon and select the bottom face of the 
model. 





Activate Construction ^ button on the Format 
panel. 

On the ribbon, click Sketch > Create > 
Rectangle drop-down > Rectangle Two Point 
Center. 





C4 Rectangle 

Two Point 

<» Rectangle 
Three Point 


m 
Two Point Cente S 


Aun Rertanale 


Select the origin point of the sketch. 

Move the cursor outward and click to create the 
rectangle. 

Apply dimensions to the rectangle. 

Click the Point button on the Create panel. 
Place four points at corners of the rectangle. 


Additional Modeling Tools 


" 








15. Click the Thread tab and specify the parameters, 


9. Click Finish Sketch. 
as shown below. 


Now, you will create bosses by selecting the points 
created in the sketch. 
Y Shape Thread  Ribs 


10. On the ribbon, click the Show Panels M button a [v] Hole - 
located at the right side, and then select Plastic eee ana 








Part from the menu. 
11. Click the Boss button on the Plastic Part panel; 
the Boss dialog appears. 


2.00 deg » 


5 &| s 
7 viv x 





@ wee 


16. Click the Ribs tab and check the Stiffening Ribs 
option. 





7 he ri ,assh 
12. Click the Thread button on the dialog. 17. Set the rib parameters, as shown next 





Boss 


W 
H — 


13. Select the From Sketch option from the 
Placement group. 

14. Select the points located on the corners of the 
rectangle, if not already selected; the bosses are 
placed at the selected points. 
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Additional Modeling Tools 


Shape Thread Ribs 


2,50 deg > 





Creating the Lip feature 


1. Click the Lip — button on the Plastic Part panel 
of the ribbon; the Lip dialog appears. 
[E] Filet Options 2. Click the Lip button on the dialog. 


e 
360 deg > 










18. Expand the Fillet options. 
| | i 
Fillet Options 3. Select the outer edge of the bottom face. 











— deg t 
; t= 360 deg 
19. Specify the fillet options, as shown below. 
(=) Fillet Options 
04 
| k 


4. Click the Guide Face button on the dialog and 
20. Click OK to create the bosses with ribs. select the bottom face of the model. 
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Additional Modeling Tools 





3. On the ribbon, click 3D Model > Sketch >> 
Start 2D Sketch. 
4. Select the inclined face, as shown. 





5. Click the Lip tab and set the parameters, as 
shown below. 





5. Create the sketch using the Rectangle Two 
Point Center and Line tools. 





6. Click OK to create the lip. 





6. Click Finish Sketch. 
7. Click the Grill button on the Plastic Part panel. 





Creating the Grill Feature 8. Select the rectangle as the boundary and set the 
1. Click the Home button located at the top of the Boundary parameters, as shown below. 
View Cube. 


2. Click the corner point of the ViewCube, as 
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Additional Modeling Tools 


Grill 


Boundary Island Rib Spar Draft 


Profile Solid 





12. Save the model as Plastic Cover.ipt. 


Creating Ruled Surface 


1. Click 3D Model > Surface > Ruled Surface 
on the ribbon and select the bottom edge of the 
model. 





9. Click the Rib tab and select the horizontal lines. 
10. Set the rib parameters, as shown below. 





R 


"n 


2. Click the Normal Sutton on the Ruled 
Surface dialog. 





Mot 


The preview of the ruled surface appears normal 
11. Click OK to create the grill. to the selected edge. 





You can click the Alternate All Faces |™ button 
to change the direction of the ruled surface. 


3. Type in 2 in the Distance box. 
4. Click OK to create the ruled surface. 
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Additional Modeling Tools 


6. On the Extrude dialog, select Extents drop- 
down > Distance from Face. 
7. Select the curved face, as shown. 





The ruled surface can be used as a parting split 
while creating a mold. 


5. Close the part file without saving. 


TUTORIAL 8 (The Distance from 
Face option) 


In this tutorial, you will learn to extrude a sketch 
from a face. The sketch region is extruded from the selected 





face. 
1. Download the Tutorial_8.ipt from the 
companion website. 
2. Open the downloaded file. 
3. On the ribbon, click 3D Model tab > Create 


panel > Extrude zy 
4. Click in the region of the sketch, as shown. 





8. Onthe Extrude dialog, uncheck the Select to 
terminate feature by extending the face '' 
option. 





5. On the Extrude dialog, type 5 in the Distance1 
box located in the Extents section. 


115 


Additional Modeling Tools 





9. Click OK on the Extrude dialog. The Extrusion distances are 5 and 10 for region 1 


10. In the Browser Window, expand the Extrusion and region 2, respectively. 
feature, and then right click on the Sketch. 

11. Select Visibility from the Shortcut Menu; the 
sketch is displayed. 


> [Ep Work Plane2 





13. Save and close the part file. 


12. Likewise, extrude the other two sketch regions, 
as shown. Use the Distance from Face option to TUTORIAL 9 (The Extent Start 


define the extent. . 
option) 


In this tutorial, you will learn use of the Extent Start 
option in the Hole tool. 


1. Download the Tutorial 9.ipt from the 


companion website. 
2. Open the downloaded file. 
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Additional Modeling Tools 





3. Inthe Browser Window, expand the Hole 
feature, and then right click on the Sketch. 

4. Select Edit Sketch from the Shortcut Menu; the 
sketch is displayed. 

5. Double click on the 0.19 dimension. 

6. Type 0.12 in the Edit Dimension box, and then 
click the green check. 









j 
Double-click 
= 
Edit Dimension: d29 X 
v 


7. Click Finish Sketch on the ribbon. 


Notice that the fillet overlaps with the holes. 
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8. Inthe Browser Window, right click on the Hole 
feature, and then select Edit Feature. 

9. Onthe Hole dialog, check the Extent Start 
option located at the bottom right corner. 


Hole : Hole2 


ONS 
ONE 


ON 


OE ONE OR OF em set em 
Be 


10. Click OK to close the dialog. 


The Extent Start option removes the overlapping 
material. 





TUTORIAL 10 (Partial chamfer) 


In this tutorial, you will learn to create partial 


chamfer. 


1. Starta new part file using the Standard(in).ipt 
template. 


Additional Modeling Tools 


2. Createal X1X 1 box using the Extrude tool, as Dimension > To End. 
shown. 6. Change the To Start and Chamfer values to 0.25 
and 0.5, respectively. 


7. Click OK. 





3. On the ribbon, click 3D Model tab > Modify 


panel > Chamfer. 8. Save and close the part file. 





Edge to 
select 







4. Onthe Chamfer dialog, click the Partial tab, and 
then click on the selected edge, as shown. 


Point to select 





f 


5. Onthe Partial tab, select Set the Driven 
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Chapter 6: Sheet Metal 
Modeling 


This chapter will show you to: 


e Create a face feature 

e Create a Flange 

e Create a Contour Flange 
e Create a Corner Seam 

e Create Punches 

e Create a Bend Feature 

e Create Corner Rounds 

e Flat Pattern 


TUTORIAL 1 


In this tutorial, you create the sheet metal model 
shown in figure. 





Starting a New Sheet metal File 

1. To start anew sheet metal file, click Get Started 
Launch > New on the ribbon. 

2. On the Create New File dialog, click the Sheet 
Metal.ipt icon, and then click Create. 


Sheet 
Metal. ipt 


Setting the Parameters of the Sheet Metal 


part 
1. To set the parameters, click Sheet Metal > Setup 


> Sheet Metal Defaults on the ribbon; the Sheet 
Metal Defaults dialog appears. 


y fs 
Sheet Metal 


| Defaults | 
| Setup * | 
Sheet Metal Defaults 


Sheet Metal Rule 


Use Thickness from Rule 0.120 in 


Material 
By Sheet Metal Rule ( Generic ) 


Unfold Rule 
By Sheet Metal Rule ( Default KFactor ) 


F 





This dialog displays the default preferences of the 
sheet metal part such as sheet metal rule, thickness, 
material, and unfold rule. You can change these 
preferences as per your requirement. 


2. To edit the sheet metal rule, click the Edit Sheet 
Metal Rule button on the dialog. 





Sheet Metal Defaults X 


Sheet Metal Rule 
Default — VO 
Use Thickness from Rule Edit Sheet Metal Rule | 





In the Sheet tab of the Style and Standard Editor 
dialog, you can set the sheet preferences such as 
sheet thickness, material, flat pattern bend angle 
representation, flat pattern punch representation 
and gap size. 


Sheet Metal Modeling 





SS Style and Standard Editor [Library - Read Only] x 





$ X Lighting Bach New... Save Reset 
=}-~- [f Sheet Metal Rule 
= 
Default mm 
$ Sheet Metal Unfold 
+ Å Text 


Sheet Metal [ Default ] 


Material and 
Thickness 







Miter Rip/Seam Gap 
Thickness > 








Gap Size 


Flat Pattern 


Bend Angle > 


«~ F'atPattern Punch 
representation 








Save and Close Cancel 





3. Inthe Sheet tab, set the Thickness to 0.12 and 
leave all the default settings. 
4. Click the Bend tab. 


In the Bend tab of this dialog, you can set the bend 
preferences such as bend radius, bend relief shape 
and size, and bend transition. 


Sheet | Bend Corner 


Bend Relief 






Relief Shape Relief Width (A) 
lf Round v Thickness > 
Relief Depth (B) 
Thickness * 0.5 ul > 
A 
B Minimum Remnant 
Thickness * 2.0 ul > 
c Remnant (C) 


Bend Radius 
Thickness > 


Bend Transition 


B REE 


isi: Intersection 


Ni. Straight Line 


a 
Bey: Arc 
inte Trim to Bend 





5. Set the Relief Shape to Round. 
6. Click the Corner tab. 


In the Corner tab, you can set the shape and size of 
the corner relief to be applied at the corners. 
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Sheet | Bend | Corner 


2 Bend Intersection 
Relief Shape 


Trim to Bend v 


3 Bend Intersection 
Relief Shape 
Round with Radius v 
elief Size Relief Radius 
Thickness * 4 ul BendRadius > 


Relief Placement 





7. After setting the required preferences, click the 
Save and Close button. 


The Unfold Rule option on the Sheet Metal 
Defaults dialog defines the folding/unfolding 
method of the sheet metal part. To modify or set a 
new Unfold Rule, click the Edit Unfold Rule button 
on the Sheet Metal Defaults dialog. 


Unfold Rule 
By Sheet Metal Rule ( Default KFactor ) 


A 


On the Style and Standard Editor dialog, select the 
required Unfold Method. 
Unfold Method 





You can define the Unfold rule by selecting the 
Linear method (specifying the K factor), selecting a 
Bend Table, or entering a custom equation. Click 
Save and Close after setting the parameters. 


8. Close the Sheet Metal Defaults dialog. 


Creating the Base Feature 

1. Create the sketch on the XZ Plane, as shown in 
figure (Use the Rectangle Two Point Center 
tool). 


Sheet Metal Modeling 





2. Click Finish Sketch. 

3. To create the base component, click Sheet Metal 
> Create > Face on the ribbon; the Face dialog 
appears. 


Sheet Metal 


Z 
P. 
Start 

3D Sketch " 
Sketch 





4. Click OK tocreate the tab feature. 





Creating the flange 

1. Tocreate the flange, click Sheet Metal > Create 
> Flange on the ribbon; the Flange dialog 
appears. 


D A 


Start . Face |Flange 
2D Sketch 


Sketch 







2. Select the edge on the top face, as shown. 





3. Set the Distance to 4. 
Height Extents 


— — > 
4. Click on the Bend from the intersection of the 


two outer faces icon in the Height Datum 
section. This measures the flange height from 


the outer face. 





5. Under the Bend Position section, click the 
Inside of the Bend extents icon. 





6. Click OK to create the flange. 





Creating the Contour Flange 
1. Draw a sketch on the front face of the flange, as 
shown in figure. 


Sheet Metal Modeling 


D 


Edge to select 





^ 


(3.880 
2. Click Finish Sketch. 
3. Tocreate the contour flange, click Sheet Metal > 





Create > Contour Flange on the ribbon; the 


Contour Flange dialog appears. 6. Select Edge from the Type drop-down. 
> ovi e wah eet 





2 [| zx) ig Loft 


C s 
Stat — Face Flange|Contour 6 i 
2D Sketch F Hem 


Sketch Create 











4. Select the sketch from the model. 
5. Select the edge on the left side of the top face; 7. Click OK to create the contour flange. 
the contour flange preview appears. 
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Creating the Corner Seam 


1. Tocreate the corner seam, click Sheet Metal» 
Modify > Corner Seam on the ribbon; the 
Corner Seam dialog appears. 





2. Rotate the model. 


3. Select the two edges forming the corner. 





4. Set the parameters in the Shape tab of the 


dialog, as shown. 





Corner Seam 


Shape Bend Corner 
Shape Seam 
seam Maximum Gap Distance 
CO Rip ( J Face/Edge Distance 


Rl Edges 


E [ € ]| ee | 0m o 


5. Click the Bend tab and make sure that the 
Default option is selected in the Bend 
Transition drop-down. 

6. Click the Corner tab and set the Relief Shape to 
Round. 


You can also apply other types of relief using the 
options in the Relief Shape drop-down. 


7. Click OK. 


Creating a Sheet Metal Punch iFeature 
1. Opena new sheet metal file using the Sheet 
Metal.ipt template. 












I Create New File 


v. [4 Templates 
d English 
0 Metric 
IE Mold Design 





" Part - Create 2D and 3D objects 


| 


Sheet — Standard.ipt 
Apt. 






2. Create a sheet metal face of the dimensions 4x4. 


Sheet Metal Modeling 





See on 


Click Manage > Parameters > Parameters 
the ribbon; the Parameters dialog appears. 
Select the User Parameters row and click the 
Add Numeric button on the dialog. This adds a 
new row. 





Enter Diameter in the new row. 
Set Unit Type to in and type-in 0.04 in the 
Equation box. 





10. 
11. 


12. 
13. 


Likewise, create a parameter named Length and 
specify its values, as shown below. 





Click Done. 

Click Sheet Metal > Sketch > Start 2D Sketch 
on the ribbon. 

Select the top face of the base feature. 

On the ribbon, click Sketch > Create > 
Rectangle drop-down > Slot Center to Center. 
Click to define the first center point of the slot. 
Move the cursor horizontally and click to define 
the second center point of the slot. 


14. Move the cursor outward and click to define the 


slot radius. 





15. Click Dimension on the Constrain panel and 
select the round end of the slot. 

16. Click to display the Edit Dimension box. 

17. Click the arrow button on the box and select List 
Parameters from the shortcut menu; the 
Parameters list appears. 


Edit Dimension : d3 


Measure 

Show Dimensions 
Tolerance... 

List Duy 


4 
3.7655703 in 
8 
3.6849653 in 
6 





18. Select Diameter from the list and click the green 
check on the Edit Dimension box. 


Parameters 


BendRadius 
BendReliefDepth 


BendReliefWidth 
CornerReliefSize 


Gapsize 
JacobiRadiussize 
MinimumRemnant 
Thickness 
TransitionRadius 





19. Likewise, dimension the horizontal line of the 
slot and set the parameter to Length. 
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i| ® imate 
= g 


[3 Export Objects 





Create 
iPart E? Edit Factory Scope * 
Author 
—— 26. On the dialog, select Type » Sheet Metal Punch 
iFeature. 


20. Click the Point button on the Create panel and 27. Select the cut feature from the model geometry 


place it at the center of the slot or from the Browser window. The parameters of 


21. Delete any projected edges (yellow lines) from the cut feature appear in the Extract iFeature 


the sketch. dialog. 
22. Click Finish Sketch. 
23. Click Sheet Metal > Modify > Cut on the Next, you must set the Size Parameters of the 
iFeature. 


ribbon; the Cut dialog appears. 


cm n 28. Set the Limit of the Diameter value to Range. 
WV VT oa e The Specify Range dialog appears. 


Cut | Corner Punch 5 
Seam Tool &] Refo 
N Modify = Parameters 











Name Value Limit Prompt 
LJ Diameter 0.04in  |None +] Enter Diameter | 


Length 0.12 in None Enter Length 
Thickness 0.120 in Era Enter Thickness 


List | 


Cut 


Shape Extents 
D: Profile Distance 


5 Eas 29. Set the values in the Specify Range dialog, as 


[ ]&ut Across Bend shown below and click OK. 
[_] Cut Normal 






Greater than or 
equal to infinity 


[?] 










: Specify Range: Di 
24. Accept the default values and click OK to create PESO 


the cut feature. 
0.04 in unes zm 0.04 in 


Minimum Default Maximum 
[2] | 2 Cancel 


Less than or 
equal to infinity 


30. Set the Limit of the Length value to List. The 
25. Click Manage > Author > Extract iFeature on List Values dialog appears. 


the ribbon, the Extract iFeature dialog appears. 31. Click on Click here to add value and enter 0.2 as 


value. 
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Sheet Metal Modeling 


32. Likewise, type-in values in the List Values 
dialog, as shown below. 


List Values: Length 


Value 


0. 2 in 
0.25 in 
0.3 in 
0.35 in 


& 


Default 
0.12 in 


Cancel 





33. Click OK. 

34. Set the Limit of the Thickness value to Range. 
The Specify Range dialog appears. 

35. Set the values in the Specify Range dialog, as 
shown below. Next, click OK. 


Specify Range Thickness 


0.120 in 0. 120 in 


Minimum Maximum 


ia 





Next, you need to select the center point of the slot. 
This point will be used while placing the slot. 


36. Click the Select Sketch button on the Extract 
iFeature dialog. 


Simplified Representation 


Select Sketch 





37. Select the sketch of the cut feature from the 
Browser window. 
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“9 Part2 

E gP Folded Model 
Tia view: Master 
E] Origin 

Face 

C EEk 


3 End of Folin, 





38. Click Save on the dialog; the Save As dialog 
appears. 

39. Browse to the Punches folder and enter Custom 
slot in the File name box. 


Save in: 9" Catalog 


Name 
|; Geometric Shapes 
(O Pockets and bosses 


Punches <j 
4& Slots 


40. Click Save and Yes. 

41. Click File Menu > Save. 

42. Save the sheet metal part file as Custom slot. 

43. Switch to the sheet metal file of the current 
tutorial. 


Creating a Punched feature 

1. Start a sketch on the top face of the base sheet. 

2. On the ribbon, click Sketch > Create > Point. 

3. Place a point and add dimensions to it, as shown 
below. 


Sheet Metal Modeling 


8. Set Length to 0.45 and Diameter to 0.1. 


PunchTool 


Preview Geometry Size 








Enter Diameter 


4. Click Finish Sketch. 
5. To create the punch, click Sheet Metal > Modify 
> Punch Tool on the ribbon; the PunchTool E 


Directory dialog appears. [C] Unfold in Flat Pattern 
Flat Pattern Punch Representation 


e o an V 


BEEMS S a 
| Punch *3 Unfold m Corner 


Toal | &] Refold e Corner 
Is Modify * 







9. Click Refresh to preview the slot. 


6. Select Custom slot.ide from the dialog and click 
10. Click Finish to create the slot. 


Open; the PunchTool dialog appears. 


PunchTool 


Preview Geometry Size 
Location: 


C:Wsers\Public\Documents Autodesk Inventor 20 [53] 


Custom slot.ide 

D-Sub connector 2.ide 
D-Sub connector 3.ide 
D-Sub connector 4.ide 
D-Sub connector 5.ide 
D-Sub connector ide 
keyhole ide 


Leesa rida 


[ |Across Bend 





[| Unfold in Flat Pattern 


TEOR eee Note: If the slot is not oriented as shown in figure, 
ni] Default (Formed Punch Feature) then click the Geometry tab on the PunchTool 


dialog and type-in 90 in the Angle box. 





Creating the Rectangular Pattern 


. 1 > > 
7. Click the Size tab on the PunchTool dialog. ic E DEEE METE E Rectangular 
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Sheet Metal Modeling 


Pattern on the ribbon. The Rectangular Pattern 
dialog appears. 





Oo Circular 
Dj] Mirror 


Pattern 





2. Select the slot feature. 


* 
[^1 You can also select multiple solid bodies from the 
graphics window using the Pattern Solids [m 


3. Click the Direction 1 button on the dialog. 





4. Select the edge of the base feature, as shown 


below. 





"Edge to be selected 


5. Select Spacing from the drop-down located in 
the Direction 1 group. 

6. Specify Column Count as 5. 

7. Specity Column Span as 0.6. 
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8. 


9. 


10. 


11. 


12 
13. 


Direction 1 


uu cp 
EE 
X» 0.6 E 


Click the Direction 2 button on the dialog. 


Direction 2 


+ 4 

3 |2 2 
o T) 
| Spacing T | 


Select the edge on the base feature, as shown 
below. 





Click the Flip "button in the Direction 2 
section to make sure the arrow is pointed 
toward right. 

Select Spacing from the drop-down located in 
the Direction 2 group. 

Specify Column Count as 2. 

Specify Column Span as 2. 


Sheet Metal Modeling 


14. Click OK to create the pattern. 





3. Click Finish Sketch. 
4. Click Sheet Metal > Create > Face on the ribbon 
and create a face feature. 





Creating the Bend Feature 
1. Create a plane parallel to the front face of the 
flange feature. The offset distance is 6.3. 





Reference face 





5. Click Sheet Metal > Create > Bend on the 


2. Create a sketch on the new work plane. ribbon. The Bend dialog appears. 


Lofted Flange f p : Be nd 





Contour Roll a Fold 
Hem 


e 


6. Select the edges from the model, as shown 
below. 
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Sheet Metal Modeling 


Modify > Corner Round on the ribbon; the 
Corner Round dialog appears. 


Ei Rip A Hole 
Ej Unfold |[ er Round, 






Modify 





2. Set the Radius value to 0.2. 
3. Set the Select Mode to Feature. 


Corner Round 
Select Mode 
Corner Radius 


0 Selected 0. 2 in 
Click to add a comzet (@) Feature 


C Corner 





7. Make sure the Bend Extension is set to 


perpendicular. 


4. Select the face feature from the model. 
Bend Extension 


8. Click OK to create the bend feature. 





5. Click OK to apply the rounds. 





9. Hide the work plane (Right-click on it and 
uncheck Visibilty). 


Applying a corner round 
1. Toapply a corner round, click Sheet Metal » 
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Creating Countersink holes 
1. Click Sheet Metal > Modify > Hole on the 
ribbon; the Hole dialog appears. 





H Rip (e) Hole. 

ux Unfold E Corner Round 
E Refald "ew Corner Charmfer 
Modify + 


2. Setthe Placement method to Concentric. 

3. Setthe hole type to Countersink. 

4. Setthe other parameters on the dialog, as shown 
below. 





5. Click on the face of the flange, as shown below. 
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6. Select the corner round as the concentric 
reference. 





7. Click Apply. 





8. Again, click on the flange face and select the 
other corner round as the concentric reference. 


Sheet Metal Modeling 


4. Leave the default settings of the dialog and click 
OK to create the hem. 





9. Click OK to create the countersink. 


Creating Hem features 
1. To create the hem feature, click Sheet Metal > 


Create > Hem on the ribbon; the Hem dialog 
appears. 


SCGae 3D Model Sketch Inspect 1. Click Mirror l'on the Pattern panel; the Mirror 
2 a" e) py lg) Lofted Flange ! dialog appears. 
Start Fase? Hanige Contain @ Contour Roll, 2. Click >> at the bottom of the dialog and make 
a 


2D Sketch " Flange | | sure the Creation Method is set to Identical. 
Sketch 





Mirroring the Features 





etel 





Create 


Mirror 


Features 
Mirror Plane 


| Be . Solids 


2. Setthe Type to Single. 
Type 






tm HT. ie 
| ce Teardrop 
XQ Rolled 
e) Double 





3. Select the edge of the contour flange, as shown 
below. ! 


Creation Method 

(OO Optimized 

Identica| «em 
() Adjust 





3. Select the features from the Browser window, as 
shown below. 
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E pr Contour Flange1 


Gy Bend4 
[ Corner Round 1 
Hole 1 
Hole2 


43 Hemi 





4. Click the Origin YZ Plane* button on the 
dialog 

5. Click OK to mirror the feature. 

6. Create a corner seam between the mirrored 
counter flange and flange. 





Creating the Flat Pattern 
1. To create a flat pattern, click Sheet Metal > Flat 
Pattern > Flat Pattern on the ribbon. 
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Make Make 
Part Components 
Flat Pattern 





You can set the order in which the bends will be 
annotation. 


2. Click the Bend Order Annotation button on the 
Manage panel of the Flat Pattern tab. The order 
in which the bends will be annotated is 


displayed. 


Sheet Metal 
Defaults 








3. To change the order of the bend annotation, 
click on the balloon displayed on the bend. The 


Sheet Metal Modeling 


Bend Order Edit dialog appears. 


4. Select the Bend Number check box and enter a 


new number in the box. 


Bend Number 


® Unique Number 


Duplicate Number 





Click OK to change the order. 

To switch back to the folded view of the model, 
click Go to Folded Part on the Folded Part 
panel. 





7. Save the sheet metal part. 


Creating 2D Drawing of the sheet metal 


part 

1. On the Quick Access toolbar, click the New 
button. 

2. On the Create New File dialog, double-click on 
Standard.idw. 

3. Activate the Base View tool. 

4. Click Home icon on the ViewCube. 

5. Leave the default settings on the Drawing View 
dialog and click OK. 

6. Click and drag the drawing view to top right 


corner of the drawing sheet. 
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7. Likewise, create the front, and top views of the 


sheet metal part. 





Activate the Base View tool and select Sheet 
Metal View > Flat Pattern on the Drawing 
View dialog. 


Sheet Metal View 

OQ) @ Folded Model 
(e) d Flat Patte 

[ ]Bend Extents 
Punch Center 

















Place the flat pattern view below the Isometric 
view. 


Sheet Metal Modeling 





UP 90° R.12 


12. Likewise, select other bend lines on the flat 
pattern. You can also drag a selection box to 
select all the bend lines from the flat pattern 
view. 





10. To add bend notes to the flat pattern, click 
Annotate > Feature Notes > Bend on the ribbon. 


N 
= 
e 
a 

F 
e 
= 


H = Chamfer 
"By Punch 
Hole and _ 


Thread 
| Feature Notes 


11. Click the horizontal bend line on the flat pattern 
to add the bend note. 





13. To add centerlines to the flat pattern view, click 
the right mouse button on it and select 
Automated Centerlines. 


Create view b 
Alignment b 
Make View Raster 

Apply Design View... 

Rotate 

Annotation Visibility p 
eve Dimensions. S 
Get Model Annotations p 


NT Ek MNT M 






14. On the Automated Centerlines dialog, click the 
Punches button under the Apply To section. 
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180° 





20. Use the Retrieve Dimension and Dimension 





tools to add dimensions to drawing. 


15. Click OK to add centerlines to the flat pattern 21. Save and close the drawing and sheet metal 


. art. 
view. P 











1. | a de | ! J 
sd eec n 
z £t a -d»- -e- sg zz 
4 3 eae à 








UP 90? R.12 


16. Likewise, add centerlines to other views on the 
drawing sheet. 

17. To add a punch note, click Annotate > Feature 
Notes > Punch on the ribbon. 


A pa Chamfer 
Ld d Pu R 


Thread "t Bend. 


Feature Mates 





18. Zoom into the flat pattern view and click on the 
arc of the slot. 
19. Move the pointer and click to create annotation. 
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Top-Down Assembly and Assembly Joints 


Chapter 7: Top-Down 
Assembly and Joints 


In this chapter, you will learn to 


e Create a top-down assembly 
e Insert Fasteners using Design Accelerator 
e Export to 3D PDF 


e Create assembly joints 


TUTORIAL 1 


In this tutorial, you will create the model shown in 
figure. You use top-down assembly approach to 
create this model. 





Creating a New Assembly File 
1. To create a new assembly, click New Assembly 
on the Home screen. 


2m 


Creating a component in the Assembly 

In a top-down assembly approach, you create 
components of an assembly directly in the assembly 
by using the Create tool. 


1. Click Create on the Component panel of the 
Assembly tab. The Create In-Place Component 
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dialog appears. 


File Assemble Sim 
a (j 
Place from Create 


Content Center 


Component v 


2. Enter Base in the New Component Name field. 





Create In-Place Component X 
New Component Name Template 
Base Standard.ipt E T 


New File Location 


C:\Users\Tutorial Books\Documents\Inventor\Autodesk Inventor 2017 Learn by do| [Ny 


Default BOM Structure 


$E Normal v | [ ]virtual Component 


a cn 


3. Inthe Create In-Place Component dialog, set 


the New File Location to the current project 
folder. 


4. Click the Browse to New File Location S icon. 
5. Onthe Save As dialog, click the Create New 


Folder — icon. 


6. Type C07 Tut 01 as the name of the folder. 


Double-click on the new folder and click Save. 


8. Click OK on the Create In-Place Component 


dialog. 


9. Expand the Origin folder in Browser window 


and select the XZ Plane. The 3D Model tab is 
activated in the ribbon. 





Model x 


Assembly | Modeling 


Gy Assembly2 


iE am Relationships 


» ig] Representations 
vB origin 
m Ey YZ Plane 


Top-Down Assembly and Assembly Joints 


10. Click Sketch > Start 2D Sketch on the ribbon. 
11. Select XZ Plane. 
12. Create a sketch as shown below. 





31. Click Finish Sketch 
32. Extrude the sketch up to 3.75 in distance. 





Udim, s — ^ ]» 
Tii Profie| v. 

Gr [Br |r) 

zbo By 









28. Click Finish Sketch. 
29. Click 3D Model > Create > Extrude on the 
ribbon and extrude the sketch up to 1.5 in. 


33. Create a counterbore hole on the second feature 
(See Chapter 5, Tutorial 1, Create a Counterbore 
Hole section). The following figure shows the 





dimensions of the counterbore hole. 


30. Start a sketch on the top face and draw a circle 
of 2 in diameter. 
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Hole 


Placement 


og 
Plane 


l- Solids 


Concentric Reference 
Drill Point 
| oy Bites 


OXF OMB OFF OFF Dee 
Eje mec DUC ew 





Centers (1) OR 
|* Solids Y 
34. Start a new sketch on the top face of the first OR 


feature. 
35. Create a 3.5 diameter circle with the 
Construction button active. 








Apply 


38. Click Finish Sketch. 

39. On the ribbon, click 3D Model > Modify > 
Hole. 

40. On the Hole dialog, specify the settings, as 
shown. 


Hole X 


Placement 


E] From Sketch v (e) UE 


aoe 5 


Drill Point Termination 


LA ly  H8deg > Through All — v. 


ej oM og ok He 
er Cancel | Apply 


41. Make sure that the sketch point is selected. 


36. On the ribbon, click Sketch > Create > Point. 


37. Place a point on the circle, as shown. 
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6. Click Sketch > Start 2D Sketch on the ribbon. 
7. Select top face of the Base. 


42. Click OK to create the hole. 
43. Create a circular pattern of the hole (See Chapter 
5, Tutorial 1, Create a Circular Pattern). 





8. On the ribbon, click Sketch > Create > Project 


Geometry and select the circular edges of the 
44. Click the Return button on the ribbon. 





Creating the Second Component of the 
Assembly 


1. Click Assemble > Component > Create of 
the ribbon; the Create In-Place Component 
dialog appears. 

2. Enter Spacer in the New Component name 
field. 

3. Check Constrain sketch plane to selected face 





or plane option. 
4. Click OK. 
5. Select the top face of the Base. 


9. Drawacircle of 4.5 in diameter. 
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Top-Down Assembly and Assembly Joints 





10. Click Finish Sketch. 6. Start a sketch on the YZ Plane. 
11. Extrude the sketch up to 1.5 in. 





s = | Select plane to create sketch or an & 





7. Draw a sketch, as shown in figure. 


VIX 


12. Click Return «o on the ribbon. 


Creating the third Component of the 
Assembly 


1. Click Assemble > Component > Create em 
the ribbon; the Create In-Place Component 
dialog appears. 

2. Enter Shoulder Screw in the New Component 
name field. 

3. Check Constrain sketch plane to selected face 





or plane option. 
4. Click OK. 
5. Click on the top face of the Base. 


8. Click Finish Sketch. 
9. Activate the Revolve tool and revolve the 
sketch. 
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Top-Down Assembly and Assembly Joints 





10. Activate the Chamfer tool and chamfer the 
edges, as shown in figure. 





12. Click Return «o on the ribbon. 
13. Save the assembly. 





M Preserve AllFeatures | 


Adding Bolt Connections to the assembly 
1. On the ribbon, click Design > Fasten > Bolt 


Connection. 


gp 5 


Clevis Inse 
Pin Fran 





2. On the Bolted Connection Component 
Generator dialog, under the Design tab, select 
Type > Through All. 

3. Select Placement > Concentric. 


Bolted Connection Component Generator 


11. Activate the Fillet tool and round the edges, as Br? Desion A Calculation Mi Fatigue Calculation 


. . Placement 
shown in figure. 





| h | Termination 


4. Select the top face of the Spacer. 
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Top-Down Assembly and Assembly Joints 





5. Click on the hole to define the circular reference. 





6. Rotate the model and click on the bottom face of 


the base. This defines the termination. 





7. On the dialog, set the Thread type to ANSI 
Unified Screw Threads. 
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10. 


11. 


12. 


L9. 


14. 


15: 


16. 


Make sure that the Diameter is set to 0.5 in. 
On the dialog, click Click to add a fastener. 


Click to add a fastener, 


— 


On the pop up dialog, set the Standard to ANSI 
and Category to Hex Head Bolt. 

Select Hex Bolt-Inch. This adds a hex bolt to the 
list. 


Hex Head Bolts 


Hex Balt - Inch 





On the list, click Click to add a fastener below 
the Hex Bolt. 

On the pop up dialog, scroll down and select 
Plain Washer (Inch). 


Plain Washer (Inch) 





Click Click to add a fastener at the bottom of 
the list. 





T- Hex Bolt - Inch 
7/16-14 UNC - 3.25 
( Plain Washer (Inch) 
7/16 -Regular - Type B 
Click to add a fastener 


Click to add a fasten | 


On the pop up dialog, scroll down and select 
Plain Washer (Inch). 

Click Click to add a fastener at the bottom of 
the list. 


Top-Down Assembly and Assembly Joints 


17. On the pop up dialog, set the Category to Nuts Circular tab and select the Axis Direction 
and select Hex Nut -Inch. button. 


Pattern Component 


Hex Nut - Inch 


Rotational 





Base Point 
18. Click OK twice to add a bolt connection * | 


subassembly. 





4. Click on the large cylindrical face of the Spacer 
to define the axis of the circular pattern. 

5. Onthe dialog, type-in 4 and 90 in the Circular 
Count and Circular Angle boxes, respectively. 

6. Click OK to pattern the bolt connection. 





Patterning components in an assembly 
1. Onthe ribbon, click Assemble » Pattern » 
Pattern. 








3g Pattem 
a 
E Mirror 
BB Copy -b 
Pattern v 





2. Select the Bolt connection from the Browser 


Applying the constraint to the 








window. 
components 
L- -&- Center Point 1. On the ribbon, click View > Visibility > 
Gi Base:1 
Degrees of Freedom. 
€x] Spacer:1 gr 
E Shoulder Screw: 1 | 
Bo Bolted Connection: 1 — ERE EA EO eT 
" | qi Center of Gravity 
lieet ; | Degrees of Freedom 
Visibility (&) iMate Glyphs 


Visibility 
3. On the Pattern Component dialog, click the 
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2. On the ribbon, click Assemble > Relationships 


> Constrain. 


3. On the dialog, click the Mate icon and click on 


the cylindrical faces of the Spacer and Base. 





4. Click Apply. 
5. Click on the cylindrical faces of the Shoulder 
Screw and Base. 





6. Click Apply. 

7. On the dialog, select Flush from the Solution 
section. 

8. Inthe Browser Window, expand the Origin 
folder and select XY Plane. 


|_| Relationships 
Representatons 
-r [E Origin 

YZ Plane 

XZ Plane 

XY Plane 

[-]x Axis 

[TY Axis 

[AZ Axis 


4» Center Point 
9. Expand the Origin folder of the Shoulder Screw 
and select XZ Plane. 





* C Spacer: 
> E Shoulde 
fs View: 
[E Origin 
YZ Plane 
XZ Plane - 
XY Plane 
L-]x Axis 
IL] v Axis 
[Z Axis 


*3* Center Point 


10. Click OK to fully-constrain the assembly. 
11. Save the assembly and all its parts. 


Using the Search tool in the Bowser 
window 

Autodesk Inventor 2018 provides you with the 
search tool to locate the components or features very 
quickly. 


1. In the Browser Window, click the Search E icon. 
2. Type ‘hex’ in the search bar; all the hexagonal 
bolts appear in the browser window. 


Top-Down Assembly and Assembly Joints 







Model x 


1. Inthe Browser Window, click the Drop-down 


hex 


menu next to the Search box, and then select 










9 . : 
Edit Values in Browser. 


Assembly | Modeling 





Ay Assembly7.iam Expand All 
v gb Component Pattern 1:1 Collapse All 
v r2 Element:1 88 Find... 


M Edit Values in Browser 
Display Preferences 


v y 85 Bolted Connection: 1 
(0 5d Hex Bolt - Inch 1/2- 
> -Æ Hex Nut - Inch 1/2 -[E 


! peg | "a 
Vos Element:2 








Help 





2. Inthe Browser Window, expand the Shoulder 


| v Bolted Connection:2 
Screw part, and then click on the Flush relation, 


> -&i Hex Bolt - Inch 1/2- [E 
> -Æ Hex Nut - Inch 1/2 -F 


: oo | e: 
Vb Element:3 


as shown; the selected relation is highlighted in 


i the graphics window, as shown. 
| v & Bolted Connection:3 


> - 2 Hex Bolt - Inch 1/2- 


| mc 
| » - dr pex Nut - Inch 1/2 -[E. v. c Shoulder Screw: 
v Za Element:4 | v eZ Origin 
v B Bolted Connection:4 : : - [3l YZ Plane 
» -& Hex Bolt - Inch 1/2- [®, lz [3] xz Plane 


> -Æ Hex Nut - Inch 1/2 -[) 


3. Place the pointer on the hexagonal bolts in the 
browser window; they are highlighted in the 
graphics window. 


You can select all the hexagonal bolts by pressing 
the Shift key and clicking on them. After selecting 
them, you can perform a variety of operations at a 
time such as hiding, deleting, solving, suppressing, 


and so on. 


4. Click Clear Search to clear all the searched 
components. 


Model x 


hex 





A 9 





Clear search 


Assembly | Modeling 





Editing Values in the Bowser window 3. Typelin the box that appears next to the 


Autodesk Inventor 2018 allows you to edit the selected relation, and then press Enter; the 


values of the assembly components directly in the relation is updated in the graphics window. 


Browser Window. 
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i Ê Center Point 


~) x 
L- © Mate:4 


: - B Flush:5 
aou 
>: a Component Pattern 1:1 





4. Click Undo on the Quick Access Toolbar. 





Changing the Display Preferences of the 


Bowser window 
Autodesk Inventor 2018 allows you to hide or 


display items to reduce the clutter in your Browser 
Window. For example, you can hide or display the 
work features such as plane and UCS in the Browser 


Window. 
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Model x 
Assembly | Modeling 


: B5 Assembly7.iam 
> E] Relationships 






> -F xZ Plane 


> . XY Plane Work 
E features 








> Center Point 
> SB Base:1 
> oF Spacer:1 

v c Shoulder Screw:1 


> E Origin 


| [s B Flush:4 


in 
"(9 Mate:4 


p ow B Flush:5 
> a Component Pattern 1:1 


1. Inthe Browser Window, click the Drop-down 
menu next to the Search box, and then select 
Display Preferences > Hide Work Features. 





Expand All 
Collapse All 
Bit Find... 


v Edit Values in Browser 








Hide UCS 
Hide Work Features 
Show Children O 
Hide Notes 

Hide Documents 





Hide Warnings 
Show Extended Names 





The work features are hidden. 


Model x 





Assembly | Modeling 
B5 Assembly7.iam 
> Ga Relationships 
> - Kg] Representations 
> oR Base:1 
> Cr C spacer: 
> m Shoulder Screw:1 
> 92 Component Pattern 1:1 


Using the Measure tool 


The Measure tool helps you measure the size and 
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position of the model. You can measure the various 
parameters of the model such as length, angle, 
radius, and so on. 


1. On the ribbon, click Inspect tab > Measure 


pmi 


panel > Measure ^7 ; the Measure floating 


window appears on the screen. 


Measure x Ia = 


dy SE 


Advanced Settings 


2. Click and drag the Measure floating window, 
and then release it on to the Browser Window; 
the Measure window is docked to the Browser 
Window. 


Model x 






Asse (ply | [Modeling 
ds Assembly7.iam 

} E Relationships 

> i Representations 
> | oR Base:1 

> om Spacer:1 

> c Shoulder Screw:1 

> a Component Pattern 1:1 


EZB «e s 


Gly | 


Advanced Settings 


The Measure Window has three selection filters: 
Select faces and edges, Part Priority, and 
Component Priority. 


The Select faces and edges filter allows you to select 
only the faces and edges of the model. 


The Part Priority filter allows you to select the part 
geometry for measurement. 


The Component Priority filter allows you select the 
part geometry and assemblies. This filter is useful to 
while selecting subassemblies inside the main 
assembly. 
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3. Select the Select faces and edges Ei filter and 
select the linear edge, as shown. 





The length of the selected edge is displayed in the 
Measure window. 


dy SE 


Selection 1 (Edge) 







Advanced Settings 


4. Click Advanced Settings in the Measure 
window. 


In the Advanced Settings section, you can change 
the Precision, Angle Precision of the displayed 
measurement. In addition to that, you can display 
the measurement in dual units by specifying the 
Dual Units type. 


Measure x 


Gly | 


Selection 1 (Edge) 






Advanced Settings 


Precision AI? Sf 
Angle Precision 2.12 v 
Dual Units None v 


5. Select the cylindrical face, as shown; the 
Measure window displays results. 
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Face to select 


" 


The Measure results section display the results of the 
first and second selections separately. In addition to 
that, the distance between the two selected entities is 
displayed. 


Measure x 
ün R 


Measure Results 


» Delta 
Minimum Distance 2.13 in 


» Delta 
Selection 1 (Edge) Vv 
Length 6.25 in 
» Measure Point 
Selection 2 (Face) Vv 
Radius 1.00 in 
Diameter 2.00 in 
Total Loop Length 12.57 in 
Area 23.56 in? 


» Measure Point 


Advanced Settings 


6. Saveand close the assembly and its parts. 


TUTORIAL 2 


In this tutorial, you create a slider crank mechanism 


by applying Joints. 
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Create the Slider Crank Assembly folder inside 
the project folder. 

Download the part files of the assembly from 
the companion website. Next, save the files in 
the Slider Crank Assembly folder. 

Start a new assembly file using the 
Standard.iam template. 


Click Assemble > Component > Place on 
the ribbon. 

Browse to the Slider Crank Assembly folder 
and double-click on Base. 

Right-click and select Place Grounded at 
Origin. 

Right click and select OK. 
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8. Click Assemble > Component > Place on 
the ribbon. 

9. Browse to the Slider Crank Assembly folder 
and select all the parts except the Base. 







Face to select 


10. Click Open and click in the graphics window to 
place the parts. 

11. Right click and select OK. 

12. Click and drag the parts, if they are coinciding 


with each other. 


4. Select the face on the Base, as shown below; the 
two faces are aligned. 





Creating the Slider Joint 
1. Click Assemble > Relationships > Joint on the 
ribbon; the Place Joint dialog appears. 


Z d'y Show 





select 


int | Constrain 


| Qi 
do Hide All 5. On the dialog, click the First Alignment 
Relationships * button. 
6. Select the face of the Slider1, as shown. 





2. Setthe Type to Slider. 


Type 








Eai Rigid 
F Rotational 





3. Select the face on the Slider1, as shown below. 
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7. Select the face of the Base, as shown; the Slider 1 
is aligned to the selected face. 
















| 
10. Click the corner of the ViewCube, as shown; the 
orientation of the assembly is changed. 

5. Click the Limits tab on the Place Joint dialog. = (a) 3$ 

6. Check the Start and End options under the | 


Linear group. 
7. Setthe Start value to 1.5 in and End to -1.5 in. 





Place Joint X a 
; seas 11. Click Assemble > Relationships > Joint “Don 
Joint Limits 
the ribbon. 
Angular | 
— mo Q ra 12. On the dialog, set the Type to Slider 9 . 
ae 13. Select the face on the Slider2, as shown below. 
.00 deg 


Linear 
[7] start Current ©} end 
| ee | OK | Cancel | Apply 
8. Click OK. 
9. Select the Slider1 and drag the pointer; the 


Slider1 slides in the slot of the Base. Also, the 


slider motion is limited up to the end of the slot. ee E 


ViewCube; the orientation of the assembly 
changes. 
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15. Select the face on the Slider1, as shown below. 
Next, click OK. 





4. Select the circular edge of the Slider2. 







ese C NE mESE: 
00.000 Pain: | E 


T 


Face to select 


Creating the Rotational Joint 

1. Click Assemble > Relationships > Joint on the 
ribbon. 

2. Set Type to Rotational. 


Type 












6. Click the Flip Component button under the 


3 Slider 
# Cylindrical Connect group. 


Planar 
g Bal ——0— Connect 
E 
3. Select the circular edge of the arm, as shown Pm 
below. 7. Click OK 


Creating the Rigid Joint 
e 
1. Click Assemble > Relationships > Joint Con 


the ribbon. 
2. Setthe Type to Rigid. 
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Slider 
Cylindrical 


eG? Planar 


Ball 


3. Select the top face on the pin. 


oe 





4. Click the on the corner point of the ViewCube, 


as shown. 
a Adding more assembly joints 


Ña | 1. Create another rotational joint between the Pin 


Click or Drag and the Pivot. 


|. — —  JEA-J 








5. Select the circular edge on the back face of the 


arm. 





by, || First selection 
éb 





Lov) | Connect: ET ESSE. 
+| (Align: £i |f52 £m 
T 

Second selection 





6. Click OK. 
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Next, you need to constrain the Pivot by applying 
constraints. 


2. Click the Assemble button on the Relationships 
panel. 


"e ga vo 


Joint Constrain ^ 
dh Hide All 








select 
10. On the Assembly mini toolbar, select Mate - 
Flush from the drop-down. 


es 12. Click Apply (plus symbol on the mini toolbar). 
i Mate - Mate 13. Select the XY Plane of the Pivot and XY Plane of 


the Base from the Browser window. 
H Angle - Directed 


lb Tangent - Outside 


4 m Pivot:1 
En Tangent - Inside 


4 [E Origin 
YZ Plane 
š [3l XZ Plane 
11. Select the bottom face of the Pivot, and then 4— 
select the bottom face of the Base. Ix Axis 
[-]Y Axis 
[-]z Axis 
> Center Point 
dE Rotational:2 
z Flush:1 
B] Flush:2 








Face to 
select 4 EU] Base:1 
4 & Origin 
YZ Plane 
[3l XZ Plane 
al + 
[-]X Axis A 
[-]v Axis 
[-]Z Axis 
> Center Point 
& Slider:1 +/- 
B] Flush:i 
Bl Flush:2 


14. Click OK (check mark on the mini toolbar). 
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Driving the joints 

1. Inthe Browser window, expand Pivot and click 
the right mouse button on the Rotational joint. 

2. Select Drive from the shortcut menu. 







= ff] Pivot:1 
Toe View: 
E Origin 
YZ Plane 
XZ Plane 
XY Plane 
[-] X Axis 
[-] Y Axis 
[a] Z Axis E2 Repeat Update 
Cente Delete 
Isolate Components 
E] Flush: 1 : 
OF Mate: 1 x 
(a) Slider 1:1 — 2st _, 
7 E Slider 2: 1 Lock 
F [ie View: Protect 


3. On the Drive dialog, type-in 0 and 360 in the 
Start and End boxes, respectively. 

4. Expand the dialog by clicking the double-arrow 
button located at the bottom. On the expanded 
dialog, you can define the settings such as drive 
adaptivity, collision detection, increment, 
repetition, and so on. 
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Drive (Rotational:2) 


Angular {di0} Position = (8.88 deg) 


Start 
pd DD DL 
| | Minimize dialog during recording 


E DK 


Pause Delay 


+ 0.000 s 


[ |Drive Adaptivity 
[| Collision Detection 
Increment Repetitions 
(@) Start/End 


(OO Start/End/start 


1.000 ul 


(®) amount of value 
() total # of steps 


1.00 deg > 


Avi rate 


10.000 ul > 





5. Click the Record button on the dialog. 


Specify the name and location of the video file. 
Click Save and OK. 


6. On the dialog, click the Forward button to 
simulate the motion of the slider crank 
assembly. 

7. Click OK to close the dialog. 


Creating Positions 


1. Inthe Browser window, expand the 


Representations > View and notice that the 
Master representation is set as default. 


2. Right click on the Position node, and then select 


New; a new position is created. 


Gy Assembly5.iam 

> E] Relationships 

v Representations 

vi E 4 Repeat Undo 


- Its - How E 


2 > -= Position : Master hx 
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85 Assembly5.iam 
> E] Relationships 
v 2 Representations 


| v i View: Default 


| T Position : Position1 
r =" Master 


>. Lais of Detail : Master 


3. Double click on the Position1 and type 
StartPosition; the view representation is 
renamed. 


Gia Assembly5.iam 

> C] Relationships 

v Representations 

: v. t= View: View1 

|| i g Master 
P [ie Default 


b- Mi WITH StartPþsition 


! Ns =" Position : Master 
R ie RARP Master 


4. Click and drag the Slider1 to the left end, as 
shown. 





5. Double click on the Master positon to activate it. 


Creating 3D PDF 

Autodesk Inventor allows you to create a 3D PDF 
from the model. The 3D PDF file is helpful in 
viewing the 3D without any CAD application or 
viewer. 
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1. Click File Menu > Export > 3D PDF. 


Inspect Tools 











Image 
<> Export the file in image file format such 
as BMP, JPEG, PNG, or TIFF. 





3D PDF 
ww| Export to a3 NE file. 3 


à PDF 
swa] Export the file in PDF file format. 


CAD Format 
Export the file in another CAD file format 















The Publish 3D PDF dialog appears on the screen. It 
is powered by Anark Core software. On the Publish 
3D PDF dialog, you can select the properties to be 
displayed on the PDF from the Properties section. 
You can also select the required design view 
representation, visualization quality, and export 
scope. 


2. Leave the Template to the default setting. 


If required, you can select another template by 
clicking the icon next to the Template path. You can 
also create a new 3D PDF template, if you have 
Adobe Acrobat Pro. You can go through the 
Autodesk Inventor Help file to know the procedure 
to create a 3D PDF template. 


3. Specify the File Output Location. 

4. Check the View PDF when finished option. 

5. Check the Generate and attach STEP file 
option. 

6. Click the Options button next to the Generate 
and attach STEP file option; the STEP file Save 
as Options dialog appears on the screen. 


On this dialog, select the required Application 
Protocol option and spline fit accuracy. You can also 
enter the authorization, author, organization, and 
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description. 


7. Click OK on the STEP file save as Options 
dialog. 


Use the Attachments button, if you want to add any 
other attachments to the PDF file such as 
spreadsheet, pdf, or text document. 


8. Click Publish on the Publish 3D PDF dialog. 
Inventor starts exporting the 3D model the PDF file. 


After few seconds, the 3D PDF file opens in the PDF 
viewer. 





4e 4 Detaut V E 


ow 80-4, 








9. Click inside the graphics window of the PDF 
file, and then drag to rotate the model. 

10. Click the drop-down located at the top left 
corner and notice the View options. These 
options are same as that available on the 
Navigation Pane. 
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TE TII 


a Spin 

AP Pan 

€. Zoom 

9) Walk 

Kk Ely 

E Camera Properties... 
P 3D Measurement Tool 
(à Add 3D Comment 


Expand 3D Tools 
Hide Toolbar 








Likewise, examine the other options on the toolbar. 

These options are similar to that available on the 

View ribbon tab of the Autodesk Inventor 

application. 

$e apex Be wwe BO A 

11. On the Side bar, click the Attachments icon to 
view the STEP file. 


A 
yx Attachments: View file attachments 





[«] [^] 
(p BJ 4& Open & de 


Name 






(LI Attachments 








You can open or save the STEP file by right clicking 
on it and select the corresponding option. 


12. Close the 3D PDF file 
13. Save and close the assembly and its parts. 
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Dimensions and Annotations 
Chapter 8: Dimensions and Annotations 


In this chapter, you will learn to 


e Create Centerlines and Centered Pattern 
e Edit Hatch Pattern 

e Apply Dimensions 

e Place Hole callouts 

e Place Leader Text 

e Place Datum Feature 

e Place Feature control frame 

e Place Surface texture symbol 

e Modify Title Block Information 


TUTORIAL 1 


In this tutorial, you create the drawing shown below. 


SECTION A-A 
SCALE 2: 1 


+.001 
- .000 


THRU SLOT 
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p 


Se ero 


10 
11 
12 


13 


14 
15 


15 
16 


Open a new drawing file using the 
Standard.idw template. 

In the Browser Window, click the right mouse 
on Sheet:1 and select Edit Sheet. 

On the Edit Sheet dialog, select Size > A, and 
then click OK. 

Click Place Views > Create > Base on the 
ribbon. 


dialog. 

Browse to the location of the Adapter Plate 
created in the Tutorial 1 of the Chapter 5. You 
can also download this file from the companion 
website and use it. 

Select the Adapter Plate file and the click Open. 
Set the Scale to 2:1. 

Click the Front face on the ViewCube displayed 
in the drawing sheet. 


. Set the Style to Hidden Line Removed EJ 

. Click OK on the dialog. 

. Drag the view to the right-side of the drawing 
sheet. 


tea 
. Click Place Views > Create > Section — on the 
ribbon. 
. Select the front view. 
. Draw the section line on the front view. 


First Point 





- 
Y Second Point 


. Right-click and select Continue. 
. Place the section view on the left side. 


SECTION A-A 
SCALE2:1 





Creating Centerlines and Centered 
Patterns 


1. Click Annotate > Symbols > Centerline 
Bisector on the ribbon. 


# * 
» 2 
+ 
a any + + 


Caterp... | = 


2. Select the parallel lines on the section view, as 
shown below; the centerline is created. 





Line to select 


- Centerline created 


Line to select 


3. Click Annotate > Symbols > Centered Pattern 
on the ribbon. 


ji t eg 
c ae 


Caterp... | = 


4. Select the circle located at the center. 


Dimensions and Annotations 





8. Likewise, create another centered pattern on the 
curved slots. Right-click and select Create. 





5. Select the center point of anyone of the 
counterbored holes. 





9. Press Esc to deactivate the tool. 


Editing the Hatch Pattern 
1. Double-click on the hatch pattern of the section 





view; the Edit Hatch Pattern dialog appears. 


6. Select the center points of other counterbored 
holes. 
7. Click the right mouse button and select Create. 
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Edit Hatch Pattern 2. Select the center line on the slot located at the 
left. 
Briana 3. Select the endpoint of the center line of the hole 


Pattern [ z » | located at the center. 


ANSI 31 


Line Weight 





You can select the required hatch pattern from the 





Pattern drop-down. If you select the Other option 
from this drop-down, the Select Hatch Pattern 
dialog appears. You can select a hatch pattern from 


4. Move the pointer toward left and click. 

















this dialog or load a user-defined pattern by using 5. Click OK 
the Load option. Click OK after selecting the 
required hatch pattern. 
Select Hatch Pattern x 
Loaded Hatch Patterns 
| Offered Hatch Pattern Description ^ 
SOLID Solid/Fill pattern 
ANSI 31 ANSI Iron, Brick, Stone m... 
ANSI 32 ANSI Steel 
ANSI 33 ANSI Bronze, Brass, Copper 
ANSI 34 ANSI Plastic, Rubber 
ANSI 35 ANSI Fire brick, Refractor... 
ANSI 36 ANSI Marble, Slate, Glass 
ANSI 37 ANSI Lead, Zinc, Magnesi... A 
ANSI 38 ANSI Aluminum 
[] ISO02W 100 dashed line Load... 
[] ISO03W 100 dashed space line 
[z] ISO04W 100 long dashed dotted line Export... 
[] ISO05W 100 long dashed double dotte... 
O ISO06W 100 long dashed triplicate dott... 
B ISO07W 100 dotted line 
O ISO08W 100 long dashed short dashed... 
[] ISO09W 100 long dashed double-short-... 
L]  15010w100 dashed dottedine 6. Likewise, create another angular dimension, as 
[] rotiw100 double-dashed dotted line | 
m TER shown below. 








2. Click OK. 


Applying Dimensions 
1. Click Annotate > Dimension > Dimension on 
the ribbon. 
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9. With the Dimension tool active, select the 
horizontal line of the front view and the lower 
7. Create angular dimensions between the holes, quadrant point of the view. 
and then between slots. 





8. Dimension the pitch circle radius of the slots. 10. Place the dimension on the right side. Click OK. 
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11. Click Annotate > Feature Notes > Hole and 
Thread on the ribbon. 


T Chamfer 14. Click Leader Text on the Text panel. 





=) Punch 
j "f Bend 
esta Motes 





12. Select the counterbore hole and place the hole 
callout, as shown below. 


60? 










15. Select the slot end, as shown below. 


pe 
1-64 UNC - 2B TTL 
L 14.12 v .04 
l 
A 


LANA es 


13. Add a pitch circle radius to counter holes. A | [ 
M = 


i -G 
16. Move the cursor away and click. 
17. Right-click and select Continue; the Format Text 
dialog appears. 
18. Enter the text shown below. 
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19. Click OK. Press Esc key. 


4 x 0.8in 
THRU SLOT 





26. 


20. Double-click on the section label below the 
section view. 

21. On the Format Text dialog, select all the text and 
set the Size to 0.120. Click OK. 


27. 





22. Drag and place the section label on the top. 


SECTION A-A 
SCALE 2: 1 


31. 


23. Click Dimension on the Dimension panel. 
24. Select the lines, as shown below. 
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25. 


28. 
29. 
30. 





Move the pointer toward right and click to place 
the dimension. 

On the dialog, click the Precision and Tolerance 
tab. 

Set the Tolerance Method to Limits/Fits - Show 
tolerance. 

Select Hole » H7. 

Set the Primary Unit value to 3.123. 

Set the Primary Tolerance value to 3.123. 





Click OK. 
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J m. m] B 





Surface Weldi... Cater... End Fill Featur... | |, 
*.001 A (d ^ A A : 
.393 H7 - 000 e PN "e ae PN 1 
Featur... Datu... Datu... Datu... Datu... 
xy 
Datu 


32. Likewise, apply the other dimensions, as shown 2. Select the extension line of the dimension, as 


below. You can also use the Retrieve 
Dimensions tool to create the dimensions. 


shown below. 


24 





Placing the Datum Feature 
1. Click Annotate > Symbols > Datum Feature on 


the ribbon. 
3. Move the cursor downward and click. 
RUE: 4. Move the cursor toward left and click; the 
Vo $ » ll Bs ses Format Text dialog appears. Make sure that A is 
Surface Welding impor... Caterp.. s entered in the dialog. 
symbols 5. Click OK. 
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6. Likewise, place a datum feature B, as shown 


below. Press Esc. 





+.001 
- .000 


Placing the Feature Control Frame 
1. Click Annotate > Symbols > Feature Control 


Frame on the ribbon. 


a 
j x o 
w)) E 


Datu... |= 


e 


em 


End Fill 





 Featur... 
Symbols 
2. Select a point on the line, as shown below. 
3. Move the cursor horizontally toward right and 
click. 
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‘+001 


39 H7 ES .000 





4. Right-click and select Continue; the Feature 


Control Frame dialog appears. 


Feature Control Frame 


Tolerance 


— 


[?] [ |]All Around 


5. Onthe dialog, click the Sym button and select 
Circular Run-out. 


Tolerance 


a 
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6. Enter 0.001 in the Tolerance box and A in the 
Datum box. 


Datum 


| al 4- 
[Id 
[ff 


Tolerance 


| po 
=j 
m 
EN 


[.— 
L [I | 
= a 


Identifier 


7. Click OK. 





8. Right-click and select Cancel. 


Placing the Surface Texture Symbols 
1. Click Annotate > Symbols > Surface Texture 


Symbol on the ribbon. 


1d 





User 

T E 
| 1 x 

Featiir Matis Featiir n 


2. Clickon the inner cylindrical face of the hole, as 


shown below. 





Right-click and select Continue; the Surface 


Texture dialog appears. 
4. Setthe Roughness Average - maximum value to 


63. 


Surface Texture 
Surface Type Miscellaneous 


Requirements 





5. Click OK. 
6. Right-click and select Cancel. 
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7. Apply the other annotations of the drawing. The 
final drawing is shown below. 





+.001 
- .000 
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Modifying the Title Block Information 


Right-click on the Adapter Plate in the Browser 
window. Select iProperties from the shortcut 
menu. 


Model + 


e : Repeat Feature Control Frame 
b L Drawing R 


a Sheet: 75 
CJ Default | E Base View... 
p Le ANSI - Le Make All Views Precise 


ex Make All Views Raster 
P gr VIEWI:C 


Expand All Children 
Collapse All Children 





How To... 


Click the Summary tab and enter the 
information, as shown next. 
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Chapter 9: Model Based Dimensioning 


Geometric Dimensioning and Tolerancing 

During the manufacturing process, the accuracy of a part is an important factor. However, it is impossible to 
manufacture a part with the exact dimensions. Therefore, while applying dimensions to a drawing you need to 
provide some dimensional tolerances, which lie within acceptable limits. The following figure shows an example 
of dimensional tolerances applied to the drawing. 


($14 X 0.25 


(50 X 0.25 






(30x 0.25 
25 £:0:25 





The dimensional tolerances help you to manufacture the component within a specific size range. However, the 
dimensional tolerances are not sufficient for manufacturing a component. You must give tolerance values to its 
shape, orientation and position as well. The following figure shows a note, which is used to explain the tolerance 
value given to the shape of the object. 


Note: The vertical face should not taper 
over 0.08 from the horizontal face 





Providing a note in a drawing may be confusing. To avoid this, we use Geometric Dimensioning and Tolerancing 
(GD&T) symbols to specify the tolerance values to shape, orientation and position of a component. The following 
figure shows the same example represented by using the GD&T symbols. In this figure, the vertical face to which 
the tolerance frame is connected, must be within two parallel planes 0.08 apart and perpendicular to the datum 
reference (horizontal plane). 
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Providing GD&T in 2D drawings is a common and well known method. However, you can provide GD&T 
information to 3D models as well. The tools available in the Annotate tab of the ribbon help you to add GD&T 
information to the 3D models based on the universal standards such as ASME Y14.41 - 2003 and ISO 16792 : 2006. 
However, you can add GD&T information based on your custom standard as well. 


In this chapter, you will learn to use Annotate tools to add GD&T information to the part models. There are many 
ways to add GD&T information and full-define the parts and assemblies. There are few methods explained in this 
chapter but you need to use a method, which is most suitable to your design. 





3D Model Sketch EMMMIEIGEM inspect Tools Manage View’ Environments GetStarted Vault Autodesk A360 


A, O ($5 oS ET = (5.24) | 2: um P 


113 Quarter Section View " 
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Geometric Annotation General Annotation Notes Manage Export 
4. Click OK. 
TUTORIAL 1 5. Inthe Browser Window, expand the View node, 
This tutorial teaches you to extract dimensions. and then double click on the Isometric view. 


6. Right click on the Isometric view, and then select 
Annotation Scale > Auto. 
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; ; ; g Hole ff Edit View 5:1 
1. Download the Model Based Dimensioning part sT" recan CODI 2:1 
files from the Companion website and open the b O End of | All Visible 1 
All Hidden I 
Tutorial 1 file. / 1:4 
Help Topics... ; 

2. On the ribbon, click the Tools tab > Options a 
panel > Document Settings to open the 1:50 
Document Settings dialog. B 

3. Click the Standard tab and select ASME from 
the Active Standard drop-down. You can also change the Annotation Scale from the 
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Annotation Scale drop-down available on the 
Manage panel of the Annotate ribbon tab. 


Auto (5.24) + i 
H3 Quarter NETT Y 3 
Manage 


Adding Tolerances to the Model dimensions 

1. Inthe Browser Window, right click on the 
Extrusion 1 feature, and then select Show 
Dimensions. 
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È] Edit Sketch 
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The dimensions of the feature are displayed. 





2. Double click on the 13.386 dimension. 

3. Onthe Edit Dimension dialog, click the arrow 
button pointing towards right, and then select 
Tolerance. 

4. Onthe Tolerance dialog, select Type > 

Symmetric. 

5. Type 0.002 in the Upper limit box. 
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Tolerance 


Model Value: Evaluated Size 


13.3858 


Precision: 


0.123 


Tolerance 
Type: 


Symmetric 


Upper: 


4. | 0.002] m 


Cancel 





6. Click OK on the dialog. 
7. Click the green check on the Edit Dimension 
box. 


8. Likewise, add tolerances to the remaining 


dimensions, as shown. 





21.260 t .002 


9. Rightclick on the Extrusion2 feature, and then 
select Edit Sketch. 
10. Add tolerances to the dimensions, as shown. 









5,900 t .002 





11. Click Finish Sketch on the ribbon. 

12. Double-click on the Hole feature in the Browser 
Window to display the Hole dialog. 

13. On the Hole dialog, click the arrow pointing 
toward right, and then select Tolerance. 

14. On the Tolerance dialog, select Type > 
Symmetric. 

15. Type .002 in the Upper limit box, and then click 
OK. 

16. Zoom to the hole feature, and then click on the 
location dimension, as shown. 

17. Click the arrow pointing toward right, and then 
select Tolerance. 
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18. On the Tolerance dialog, select Type > 
Symmetric. 

19. Type 0.002 in the Upper limit box, and then click 
OK. 


20. Likewise, add .002 tolerance to the remaining 
location dimension. Click OK on the Tolerance 
dialog. 

21. Click OK on the Hole dialog. 

22. In the Browser Window, right click on the 
Rectangular Pattern1, and then select Show 
Dimensions. 


23. Add tolerances to the dimensions, as shown. 





Extracting the Model dimensions 

1. Inthe Browser Window, right click on the 
Extrusion1 feature, and then select Show 
Dimensions. 

2. Select the 21.260 dimension. 

3. Right click, and then select Promote. 





™ 13.386 + .002 
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The dimension is promoted as a 3D Annotation. 


4. Likewise, promote the other two dimensions of 
the Extrusion1 feature. 


5. Move the pointer and click to place the tolerance 
feature. 

6. Inthe tolerance feature. click on the tolerance 
value, and the type .002 in the Tolerance box. 


Z | 002 
Fm Tolerance: 
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. Geometric Tolerance v | 
lg Select Faces | Feature Priority v) 
w ltl 
5. Likewise, extract dimensions from the Saltadi, I: 


7. Click OK on the Mini toolbar. 


Extrusion2, Hole, and Rectangular Pattern 
features. 





Adding Tolerance Feature 


8. Ontheribbon, click Annotate tab » G tri 
1. On the ribbon, click Annotate tab > Geometric ene ena dues MM n COMELEC 


Annotation panel > Tolerance Feature P , 
9. Click on the left face of the model. 


Annotation panel > Tolerance Feature » 
2. Click on the top face of the model. 
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Face to select jæ, 
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3. Select the Planar Surface option from the Mini 


10. Click OK on the Mini toolbar. 





toolbar. 
(Æ Planar Surface v e 11. Move the pointer and click to place the tolerance 
a-b E f 12. In the tolerance feature. click on the tolerance 


4 Click OK on the Mini toolbar value, and the type .002 in the Tolerance box. 
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||. Tolerance: 


on 


|| Æ Planar Surface v E DA B Add Segment LAs ri 





. Geometric Tolerance v 


.[& Select Faces | Feature Priority v 


vd+lx) Er 


13. Click OK on the Mini toolbar. 
14. Likewise, create another tolerance feature, as 





shown. 


| 





15. Select the hole annotation and press Delete on 
your keyboard. 


Ue» Jm. 
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16. On the ribbon, click Annotate tab » Geometric 


Annotation > Tolerance Feature » : 
17. Select the Hole feature from the model. 


18. Select Simple Hole Parallel Axis Pattern from 


the Mini toolbar. 
19. Click OK on the Mini toolbar. 


20. Right click and select Select Annotation Plane 


[Shift]. 
21. Select the top face of the model. 


22. Click to place the hole annotation. 





in the Tolerance box. 


24. Select Maximum Material Condition from the 
drop-down available next to the Tolerance box. 
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25. Click OK on the Mini toolbar. 





The annotations and tolerance features are listed in 
the Browser Window. 
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: > -Æ Planar Surface 3 
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| 5-7] Parallel Axes Pattern 1 


26. Save and close the part file. 
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